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One hundred yesrs have passed since Gregor Mendel
began his experiments with garden peas. Ex§h't years of
icul i ion were ized in a paper
published in 1866 hut which remained almost u.nknown
for the next 34 years. Rediscovery of his principles by
de Vries and others brought to light the forgotten former
work aod established terms such as “MendeTs law” and
“Mendelian inberitance” in the language of genetics.
The carly years of the present century saw the emer-
gence of the concept of spont: and abrupt chang
in inheritable characters and the relationship of such mod-
ifications to the course of evolution. That factors in the
i , such as radation and chemicals, could pro-
duce inheritable changes in the germ cells was recognized
Ithougk d. Work with Drasophila by

gh not fully app
Morgan, Muller, and others established a clearer under
standing of the mechanisms of inheritance on a quantita-
tive experimental basis, Not just the cell as a whole, but the
minute structure of the chromosomes became the focus of
attention Statistical concepts, correlated with intracellular
phology, became generalized as genetic principles ap-
plicable to higher mammals as well as to jusects and plants.
Following a period when cellular morphology was the
basis of genetic rationalization, there slowly developed the
present period of emphasis on the malecular structure of
the genetic material of the chromosomes. We gradually
approach a more profound understanding of the nature of
the gene and the manner in which com,

; pavatively minor
permutations of the bulding blocks of desoxyribonucleic
-







Foreword . L :('m
of time required to blish the foundat of ly
uman genetics.
miftuishonly \gi\hin comparatively recent times that our
Jmowledge of human inhentance has develaped to the
point at which heredity counseling has become a valuable
aspect of clinieal medicine, The geneticist may now utilize
the accumulated observations of many scientists who have
worked over the past 50 years.
As knowledge has ad d, the techniques of genetic
study have also improved. Through study of population
isolates, it has been possible to extend the knowledge of
the genetic structure of particular diseases within a com-
paratively brief span of time, The determination of the
frequencies of particul festations has made possibl
the statement of the probability of occurrence of various
disturk in human devel

t. The advice the genet.
icist may be able to give may often be of the greatest
value in allaying anxiety on the part of parents or in guid-
ing famly planning,

Within recent years the young science of genetics has
appeodched maturity and bas been able to contrbute not
only to the solution of dificult medical problems but also
1o the formulation of | policy. The symposium pre-
sented in this volume is an attempt %o relate yocent devel-
opments to the background of genetic knowledge and to

establish a good perspective of important medical and
soclal problems having a genetic origin,

Jory C. Bucren
Director for Medical Education

and Public Heolth
The Rockefeller Foundation
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acid in the germ cells may grive rise to drastic modifications
of the individual organism.

As one reflects upon the development of the science of
genetics, one is struck by the comparative slowness with
which understanding has grown. About one great stepin a
human generation has been the pace, each new advance
having been slowly assimilated into the body of working
Iknowledge. Following each step, generalizations based on
oversimplification in the biologic sphere have developed.
Apparently satisfactory hypotheses have later been char-
acterized by myriad exceptions which have served to dem-
onstrate the inadequacy of the theoty. Thus knowledge
has grown, until today there is what appears to be a reasoo-
ably satisfactory general body of mowledge concerned
with the broad principles governing the inheritance of
individual characteristics.

The application of genetic principles to human prob-
lems requires a substantial body of detailed information
concerning the degree to which inheritance is involved in
specific maladies. The understanding of the mechanisms
requires the most careful accumulation of observations.
Despite the relevance of general principles to various
forms of life, extrapolation of genetic manifestations from
one species to another is usually fraught with great un-
certainty. The application of genetic knowledge in human
situations requires the prior establishment of a sufficiently
large number of obscrvations based on individual family
histories. ‘The labor of the human geneticist is necessarily
prolonged and slowly productive. Because the turnover
rate of human populations is slow in terms of the time
scale of the human observer, the task inevitably requires
the accumulation of information through several lifetimes.
No single observer can hope to encompass the entire span
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As knowledge has advanced, the techniques of genetic
study have also improved. Through study of population
isolates, it has been possible to extend the knowledge of
the genetic structure of particular diseases within a con-
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distus} w human develop The advice the genet-
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ably satisfactory general body of kmowledge concemed
with the broad principles governing the inheritance of
individual characteristics.

The application of genetic principles to human prob-
lems requires a substantial body of detailed information
concerning the degree to which inheritance is involved in
specific maladies. The understanding of the mechanisms
requires the most careful accumulation of observations.
Despite the relevance of general principles to various
forms of life, extrapolation of genetic manifestations from
one species to another is usually fraught with great un-
certainty. The application of genetic knowledge in human
situations requires the prior establishment of a sufficicatly
large number of observations based on individual family
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prolonged and slowly productive. Because the turnover
rate of human populations is slow in terms of the time
scale of the human observer, the task inevitably requires
the accumulation of information through several lifetimes.
No single obscrver can hope to encompass the entire span
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“This book 13 3 timely one. Through the words of the var-
jous distinguished experts who have contributed to it, it
rings us up to date on some of the major problems of
heredty i medicime and ou the developing role of coun-
seling thoss who seek genetic advice in marmiage and
seproduction. It is also timely because it focuses attention

on an atea that has been long neglected and sorely needs
development i a sound wod ding of the
o .

el q

o

P and genetics is to be
achieved and wiilized in the conduct of our affairs,

Although the discoveries of the science of animal genet-
ics are well known, estensively used, and widely celebrated
as they, of eourse, deserve to be, it remains after wore than
half a century a deplorable sitsation that human genetics
and the part at plays in our development is still relatively
unexplored and often ignored. The time has Jong passed
when stadents could seriously dismiss the significance of
heredity in human variation. The inexorable fact is that we
an never hope to understand man fully without a knowl
edge of his genetics,

The Amencan Eugenics Society which sponsored the
occasion for the following papers is happy to bring them to
the wider public that their publication in this form per-
wits It is indebted to the vanions suthors and, in partic-
ular, to Drs John G Bugher and Bentley Glass for their
shill in conducting theix pective sessh

Haznwy L. Suarmo, President
American Fugenics Society

xe












Introduction

JOHN C. BUGHER

There is 1o region of human experience that has qm}te the
same content of emotional overtone as the relation of
parent 1o child, Most people are far more concerned about
the welfare of their children than they are about their own
bealth and happiness. Consequently, the functions dis-
cussed in the following papers fall among those that come
closest to the lives of people and their sense of values in
the life of the mdividual as well as in the life of the family.

In genetie counseling one finds there are serious prob-
lems involved. We can say that the responsibility of the
counselor falls into two distinetly different areas. One is the
sclentific content of his special field, the Inowledge of
genetics, and particularly the knowledge of human ge-
netics. Despite the contrary opinions frequently expressed,
most of us feel that the objective—not the only objective,
but the chief objective—of genetics research is to under-
stand move completely the mapner of inheritance of
human characteristics and factors that enter into the mam-
festation of those characteristics as the human individual
develops All our genetics research, whether it is in agri-
culture, general biology, or whatever field, comes to bear
on the problem of human wheritance.

Human geneties 15 a Beld of extreme ifficulty. Those
who have worked in the Seld are quite aware, and need
o reminding, of the fact that the hie span of the human

3







‘ The MNeed for Parental Counseling

in Pediatrics

JOSEF WARKANY

A pediat f d in p 1 factors responsibl
for diseases and disorders of childhood has a great deal in
common with those & d in humen gemetics. He
hebeves, of course, in hereditary factors that cause or pre-
dispose o human illness and he knows that such factors
must always be kept in mind whea disorders of prenatal
origin are under consideration, He, Bke the geneticist, &5
d mn prenatal p i that could
reduce the suffering of children and their parents, At the
present time parental counseling is among the Few preven-
ve ilable for this purpose. Hi ,itisto
be expected that the pediatrician’s point of view will differ
i some respeats from that of the geneticist. The two spe-
cialtres encounter dsfferent samples of children, of diseases,
and of questions,
There can be no doubt about the great need for parental
counsebing in the Belds of congenital malformations, men-

tal retardation, convaluve disorders, blood
diabetes,

dyscrasias,
d and many other diseases. In spite of this need it
is not always easy to give satisfactory advice under the
circumstances d in & pediatric hospital or office.
Since 1 see chiefly cuidren with congeni 1 malf i

or mental retardation, 1 shall illastrate some of the diffenle
ties with examples of these two groups.
5




4 Genetics in Modical Practics

being is of such length that it is difficult to get adequate
data in terms of generations. This science rests very defi-
nitely upon a statistical basis, and we are confronted with
various definitions of likelihood of events and levels of
probability beset with uncertainties. It is this whole back-
ground of scientific knowledge and Jack of knowledge, of
qualitative information, and uncertainty as to the trend of
conclusions which may be applicable to man, that the
counselor must keep in mind. For he has essentially a sec-
ond relationship—that of the physician to his patient—a
responsibility for the accuracy of his advice and a respon:
sibility for the results of his advice, in a matter that falls
intimately into the reasons why people make certain
choices. The responsibility of the adviser here, comes very
squarely within the general responsibility of a physician
to his patient.

The question of malpractice may never come up in X¢-
gard to genetics counscling, but it is not to be put aside
lightly. It should serve as a reminder, not of a legal re-
sponsibility, but of a moral responsibility the counselor
has in this very intimate and privileged relationship.

As the discussion extends from purely morphologic as-
pects of human genetics through more functional aspects,
we will probably become more appreciative of the impor-
tance of more adequate knowledge; and the significance
of the use of this knowledge in human relationships will
tend to cmerge.
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o cases i one family were also due to recessive
ﬁemance. Some types of recessively inherited chondro-
dystrophy, such as the Ellis van Crev?ld synd'rr{me‘or
chondrodysteaphia calcificans, are suflictently distinctive
to be separated from the dominant form, but others are
not. These canmot abways be recognized by clinieal exami-
sation 208 may—in the case of the Brst affected chuld fn
the family—lead to exroneots interpretation and co\ms?i-
ing. Morquio's disease, when fully developed, can be eastly
33 tehacd fmm Y ianl oh 3.

1

g phy. But even
this well-established form may cause difficulties in parental

ling, since typical findmgs may be absent in easly
Iife. A haby born w one of cur hospitals was suspected of
hendrod L T 1 tomate  dewel

Lt 5 b4
wment of beadftr;'mk, and extremities. The arns and legs
appeared short and fat, but X-rays vevealed rather slender
long bones. The parents were tall and well bwlt and four
older siblings were healthy and normal, When. the roent-
genograms were repeated eight months later, changes in
the spine and the hup jomnts suggested Morquio’s disease,
which is attrrbuted to r yecessive gene, It seemed advisable
then to wam the parents that the condition of the youngest
child might be repeated in 2 subseguent child, The wamn~
ing camae late, since the mothes was pregnant again, In
thus case, doubt about the diagnosis prevented a wamning
in tume. Fortunately our omission was rectified by a favor.

able assortment of the parental genm colls at the sight
time, and the saih P

regoancy ended happily with the bixth
of anprmal child. Y d five systemic bone d

that may have to be considered in the differential diagnosis
of chondradystrophy and know of others that have puz-
ded us 3t times, These forms represent entities of different
ebiologic origins, Yet chondsodystrophy is treated in some
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CHONDRODYSTROPHY

Chondrodystrophy or achondroplasia is, according to
the textbooks, 2 Mendelian dominant with high pene-
trance, and many pedigrees have been published ihat
suppart this conception. One can see sometimes one ot
two children with this disorder in one family in which one
parent also has chondrodystrophy. In such a situation a
reasonably reliable prognosis can be made for future chil-
dren in the family and for the future offspring of the
affected children. However, the majority of children seen
with chondrodystrophy by us do not conform to this simple
scheme. First, one sees children with typical chondro-
dystrophy whose parents are normal and who appear in
the pedigree as sporadic cases. OFf course, such sporadic
appearance does not rule out genetic determination. The
sporadic case may be due to a new routation and the
affected child could transmit the disorder to his offspring,
each child of the next generation having a 50:50 chance
to be affected. It is very unlikely that the normal parents
of the sporadic case will have another child with chondro-
dystrophy, since it is improbable that an identical muta-
tion will occur in the same couple. Yet chondrodystrophy
can occur twice in the offspring of parents who appear
entirely normal. A child bom at one of our hospitals
showed short extremitics and chondrodystrophy in roent-
genograms. The parents and siblings were normal. I this
case had been attributed to mutation, this would have
largely precluded a repetition of the disorder in this family.
However, one year later, a sibling of this child was born
showing the same anomalies, Cases of recessive chondro-
dystraphy have been described, and we assume that
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es in one famuly were also due to recessive
(;ieg:':n:::! Some types of r):zcessively inherited chondro-
dysteophy, such as the Ellis van Creveld synd.m'me or
chondrodystroptua calafieans, are sufficiently distinetive
1o be separated from the dominant form, bl{t ‘others are
not. These cannot always be recognized by chinieal exami-
nation and may—in the case of the first affected child in
the fanuly—Jead to interpretation and counse
ing, Morquio's disease, when fully developed, can be easily
distinguished from classical chondrodystrophy. But even
this well-established form may cause difficalties in parental
counselng, smee typical findings may be absent in eadly
Life, A baby bom 1 one of our hospitals was suspfcm‘l of

bondrad 5 ” .

L (4
ment of head, sk, =ad extremities. The amms snd legs
appeared short and fat, but Xerays revealed rather slender
long hanes. The parents were tall and well buile and four
older siblings were healthy and normal, When the roent-
genograms were repeated eight months latex, changes in
the spue and the hip joints suggested Morquin's disease,
which is attributed to a recessive gene. It seemed advisable
then to warm the parents that the condition of the youngest
chuld mught be repeated in a subsequent child, The warn-
ing came late, smce the mother was pregnant again, In
thus case, doubt about the diagnosis prevented a warning
s lime. Fostanately our omission was rectified by a favare

able assortment of the parentsl germ celis at the right
time, and the sath p

reguancy ended happily with the bi

of a normal chid 1 neras L five sy 4 ,y bo:e}f b
that may have to be considered i the Qifferential diagnosis
of chondrodystrophy and know of athers that have puz-
aled s at tmes, These forms represent estities of different
etislogic origins, Yet chondrodystrophy is freated in some
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of the texts on genetics or genetic counscling as an etio-
logic entity permitting uniform genetic prognosis and
cugenic advice.

OTHER MALFORMATIONS

1t is almost certain that other congenital malformations
that we consider as clinical entities are equally hetero-
geneous in origin, Hydrocephalus, micsocepbalus, oxyceph-
alus, microphthalmus, cataract, cleft lip, cleft palate,
dislocation of the hip, clubfoot, polydactylism, and many
others belong in this category. It seems that each of these
malformations is merely a symptom that can be the result
of different genetic mechanisms or the result of nongenetic
prenatal disturbances.

Geneticists have secognized these difficulties of cticlogic
interpretation and have worked out empiric risk figures
for various defects. Although the meaning of risk figures
will be discussed by qualified members of the aftemoon
panel, I must mention here that they cannot be a substitute
for specific etiologic diagnosis. The use of risk figures
represents a definite step forward in genetic counseling,
but it should not be considered a final method. If we admit
that many of the malformations encountered are not ctio-
logic cntities but merely symptoms, then empiric risk
figures derived from pools of heterogencous cases may be
far off when applied to a specific case. It is said, for in-
stance, that cleft palate (without cleft lip) in a child of
normal pasents represents a 2 per cent risk for a sibling,
Does this risk figure also apply to the sibling of a child
with cleft palate and mapdibulo-facial dysostosis? In the
family of one of our cleft palate patients mandibulo-facial
dysostosis was inherited like a dominant trait, The chanco
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for a subsequent child to have mandibulo-facial .dysostn.sis
155050, From the Iterature and our sonall experience with
this syndrome it would appear that cleft palate is not rare
in patients with mondibulo-fecial dysostosis sud that the
isk for a subsequent child in €his family baving cleft palate
is greater than 2 per cent. In another case of cleft palate
the risk figure for a sibling is probably zero. In this case
we can atinbute the cleft palate to a chemical substance,
aminopterin, which the mother took as an abortive in
the second month of pregnancy. Since the mother is not
kely to repeat this experi the eugenie prognost
for subsequent children should be good. These examples
show that cleft palats i not an entity as regards etiology
and eugenic proguosis; they indicate that we must try to
in the ehologic factors in individual cases and to
replace general risk figures by risk figures specific for every
single entity, 1t is obvions that we are not yet able to do
this and that we have o great deal to leam about diagnosis,
dlassification, and etiology of congenital malformations
before we can give reliable advice in individual cases.

MENTAL RETARDATION

T the field of mental retardation the situation is even
more complicated. Gone are the days when feeble-minded.

ness was attributed to one genetic unit character and when
it was d d 23 2 dominant or a

“taint.” Sev-
eral years ago Gibson enumerated about seventy separable
types of mental retardation, This must represent an under-
estimate, since new syudromes are desenbed annually and
added 10 this Yist. We now think that each of these syn-
dromes or each causative factor st be evaluated sepa-
mately and that in some of the cases 4 sound eugepnic
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prognosis is possible, Mental retardation caused by inbom
ervors of metabolism represents a facet particularly favored
by investigators at the present time. The adverse effects of
the metabolic error that causes phenylketonuria, a repre-
sentative of this group, may be alleviated and even pre-
vented by dietary means. Since this metabolic disorder
can be attributed to a single recessive gene, it would lend
itself to eugenic counseling if carriers could be discovered
by chemical methods. The phenylalanine talerance test
used by Hsia and coworkers showed that, in general, the
parents and some of the siblings of the affected children
have reduced tolerance for phenylalanine. These findings
have been confirmed in other laboratories, but it has been
shown also that a few of the parents have normal or nearly
normal tolerance curves. This indicates that we are not
ready yet to counsel with certainty prospective parents
who are possible carriers of this abnermal gene, with the
help of this chemical test. Nonetheless, the work on phen-
ylpyruvic oligophrenia has justly aroused great hopes in
the ficld of mental retardation and points the way for
future investigations along these lines, At the present
time, however, we are not able yet to diagnose and classify
the maijority of cases of mental retardation, in spite of
the many types that have been established as scparate
cntities. If faced with a congenital sporadic case of unde-
termined origin, we must not consider it uncritically
as a “mutation” or as the result of recessive inheritance, We
must take into consideration that prenatal infections with
viruses or protozoa, prenatal physical or chemical dis-
turbances, interruption of the blood flow or anoxis, hem-
orrhages or birth traumas can also account for impairment
of mental development. Sometimes the history obtained
gives no clue, and at other times the histary supplics threo



*fha Nead for Porentol Counseling in Pedialrics n

i ALY ton, Needless
o four possible causes of the child’s retaxda\m_s. Nee
to say tlg:t in either stuation the eticlogy remains obscure
and counseling diffcult.

PEDIATRICIAN AND CLINIC

T have stressed so far what Fraser has called the “darker
side” of heredsty counsebng, since it seems preferable to
emphasize in a symposium ke ours what has to be done
rather than what has been done. Although the pediatrician
interested in prenatal factors may be critical of some
oversimphifications expressed by genetic counselors, his
attitude should not be considered as pegativistic. He recog-
nizes the need for rational parental counseling, hut be also

recognizes the need for better knowledge in the diagnosis,
1ass:Beation. and . 3

ders for which counsel
is sought. He welcomes the existence of clinics where
parents can obtain counsel for family planning, but he
wonders why such clinies are called “heredity clinfes”
or why the counsebing should be limited to “genetie conn-
seling” It seems there i vow general agreement that
many of the disorders discussed can be brought on by
genetie or nongenetic factors or by both. Why then preju
dice the case by calling an advisory clinic a “heredity
clinte” afthough 1t will deal fa many instances with non-
hereditary conditions? The pediatricran suggests, there~
fore, that a “clinic for parental counseling” would be
more adequate for the purpose than & “heredity clinje.”
He suggests that parental counseling shauld be done by
a team that includes genetrcists but alsp pediatricians well
versed fn the dignosis, variabilty, and nosology of the
disorders to be evaluated. The team should alse contain
other specialists who can be consulted in appropriate cases,
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Hematologists, virologists, and immunologists could make
valuable contributions. I believe that such teams will
be research teams for some time to come. For the time
being it would seem preferable to have a limited number
of clinics with highly qualified staffs drawn from many
disciplines rather than to spread the available talent too
thin. It should not be too difficult to find pediatricians to
join such clinics, since there is more interest in genetic
and other prenatal factors among pediatricians today than
at any time before.



2 Genetics and Dentistry

CARL 3. WITKOP, JR.

The dentist is concerned with three major problems re-
lating to genetics. The frst probl the safe use
of diagnostic X-rays to mink any germinal o i

cell damage. The second problem deals with those in~
hented factors infiuencing the normal growth and develop-
wment of oral structures. The third problem concerns the
inhented diseases of the teeth and surrounding structures.

1t 35 thas last problem that is of interest to the heredity
counselprs

In some dental diseases inherited factors can be decisive
or only contnbutory to the production of 2 specific illness,
Foe te d : Focta, an §

P hexited de-
fect wm the formation of dentin, is produced anly when 2
persen s h gous for the det gene, H

variations 1 the clinical appearance mn these teeth are
partially aseribable to environmenta) factors ta which these
def teeth are subjected after eruption into the oral
cavity. On the other hand, the work of Hunt (2) on dental
casies in vats wndicates that bereditary factors such as
anatom&ml variatons in tooth form (3} affect the caries

pAl ihty but that i factors are most ikely
the major etiological agents in this disease {3), It s only
in the former wstance, where the disease is primarily
genetically determined, that the heredity counselor can

a
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TABLE 1. Heneorrany Onrar Diseases

Mode of
inficritance
D=Dominant Aceuracy of
R=Recessive genctic prognosit
S=Sex-linked *®%zgecurate
¥ Ts Fiab, . proximat
Oral discase sex-linked . :-‘q{xcsuuuah!o
IETABLE DEFECTS IN DENTI-
TION WITHOUT GENERALIZED
DEFECTS
Hypoplasia of enamel ... SD e
Hypocalcification of enamel .. D e
Hypomaturation of enamel . SR o
Pigmented hypomaturation
of enamel ... NN
Local hypoplasia of enamel .. 13 {with incomp. b
penetrance)}
Dentin dysplasia .o . <. D s
Dentinogenesis impesfecta . D e
Missing or peg laterals .. D e
Missng maxilkery incisory and
cuspids ... ... . S .. DorR
Missing premolars D
Missing thud molaxs . .. D
Gigantism of maxillary cen-
tnclsors . D ..
Fused primary mandibular
incisors .. . .- .. p? o
Familial dentigerous eysts . . D b
UERITADILE DEFLCTS IN DENTI-
TION WITH GENERALIZED DL~
FECTS
Dentinogenesis imperfecta
with oseogenesis  imper-
fecta o D .

Enamel hypoplasia 0 vitamin
D resistant nchets . . .. D (irregulaly) (SD) .

Ename} hypozhsh with epl-

dermolysis bulfosa dys-
lthia P Y abhewni R e
Lacal hypoplasia of cnamel w .

with Fanconi yndrome .
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TABLE L {Continued}

Mode of
inhertance
D=Dorunant Accuracy of
ecessive. genetic prognosis
ex-tnked ***<accurate
I8=Tutermediate proxmate
Oral direase sex-finked *=questionable
Mssing teeth wath ectodermal
dysplasia PO a 4.
Missing premolars wath pre-
mah%rel?whnunmgof e D e
Misiing Iateral wmcusors with
posaof eyehd .. .. D .
Retarded eruption with
cledocramal dysostosss D L34
WICTABLE DEFECYTS OF ORAL
STRUCTURES WITROUT GEN-
ERARRLED DEFECTS
Adologlosa . ..
Elephantiang ihvae - e
Haselip and harebp with
left palate — *
AERSTABLE DEVECTS OF oRAL
TIRUCHORES WITH GENER
ALTZED DISEASES
Cangrenous  stomatits wath f
P ?kid""“""’" th am b
erlodantitg wath  agamomg.
globulinerata . _ SR o
Peniodontitiy and esteoporasiz
of faw bozies wath thales.
semlamajor . R s
Aheolar bone changes 1
skl cell disease . ___ g ase
Gopnal and postoperstive
hemorrhage 10 hemophula
2ad discase SR ee
Mucosal telangrectasia 1n
ok telaogectana
sy e
Faddl  angomatoss "ty
Sturge-Weber's disease .

D {uvegulary N
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TABLE 1. Heneprrany Onrat Diseases

Mode of
inheritanca
D=Dominant Accuracy of
R=Recessne genetic prognosis
§= S linked (113 )
IS=1, i .« toals
Oral discase Tinked . ‘“ tonabl
UERITADLE DEFECTS IN DENTI-
TION WITHOUT GENERALIZED
bEFECTS
Hypoplasia of enamel v 5D i
Hypocalcification of enamel . D sue
Hypomaturation of enamel . . SR b
Pigmented hypomaturation
of enamel renmniinean B N
Local hypoplasia of enamel .. D {with incomp. A
peaetrance)
Dentin dysplasia v . D "
Dentinogenesis iwperfecta ... D pe
Missing or peg laterals D b
Missing m incisors
cuspids . Dor R b4
Missing premola D N
Missing third molars . . . D b
Gigantism of maxillazy cen-
¥ tra} inclsors . ..o bt D .
used pomary mandi]
luciso%s :111 o e DP sre
Familial dentigesous cysts . .. D A
MENTADLE DEFECTS IN DENTI-
TION WITH CENERALIZED DL~
FECTR
Deatinogenesis imperfecta
with osteogenesis  amper-
{ocml s D .
Enamc! lasia In vitamin
D rcsis(?:l,xi'iukvu [ D {irregularly) (SD) ..
Enamel h)'paEhsh with cpl-
dermolysis bullosa dys- .
hia - . R *
fa of enamel .

Local

hypopl
with Fancont syndrome ... R?
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make relatively aceurate predictions at this time.

INHERITED DENTAL DISEASES

The intrinsic dieases of dental significance con affect
oral structures only, or they can be present as oral mani-
festations of generahzed hereditary disease. Table 1 llus-
trates these defects. Only those condhtions that have been
fairly well established as gepetic in origin have been

included, It is to be remembered that some of these dis-
eases may be mimicked by nongenetic ph pies. A
few of these defects will be discussed in detail,

Henrrasre Derscrs wv Dexnrxnon
‘Wimirour Generavizen Derecrs

In order to determine the prevalence, inheritsnce and
classification of heredhtary enamel and dentin defects,
survey of 96,471 children was conducted in the State of
Machigan {13}, There are at least five distinct inherited
defects m enamel. All teeth in both dentations are affected

except in local bypoplasia. Extensive clinical studies at
the National Institutes of Health fad

ed to reveal any other
p 1 or metabolie ab lity in patients
affected with these condstions. A inhented enamel defects

taken together ocourred once in 14,000 to 16,000 children.

Two or three of the conditious are faicly well known and
can be accurately duagnosed by an oral pathologist, but to
differentiate among some of them is very difficult. As a
\;enem\ mle, of both dentitions are affected the condition
is usually genetically determined, ¥ have seen conditions
where this was not so, but wost dentists do not know
what these conditions are. They usually attnbute the de-
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TABLE 1 {Continucd)

Mode of
inheritance
D=Dominant Accunacy of
SoDoohe, Bl poged
1S=Intermediat . i
Oral discase Linked *=questionabl
Oral hematomas with Eblers.
Danlos syndrome D A
Facial deformity in gargoyl.
S0 e R (BS) .
Facal deformuty with mandi-
bulo-facial dysostosis
(F A D (icregalar) v
Facial deformity with eranio-
faczal dysostosis {Crouzon) D (irregular) ..
Micrognatha with Piesre Ro-
bin syndrome . ... R {incomp. dom.} .
Hypoplana of manila
achondroplasia .o — D ..
Multlocular  cystic  Bbro
dysplasia of the jaws and
face (Jones) .. . D LA
Osteosclerosis an Albers
Schonberg discase ... .. D {irregular) A
Hyperostosis of jaws in gen-
erabized hyperostotic bons
disease {(Witkop) ... . - R ree
Hy entosis and  bone
mges in ostestis defor
mans {Faget) . ... - -~ D (incomp.) .

Neurofibroma and pigmenta-
tion In  ncurofbromatosix
{von Rechlinghausen} .. D .o
Carcum-oral pigmentation
with gastrointestinal polyp-
osis { Peutz-Jegher) . . D e
Facial pigmentaticn and carci-
nomas of lip in xeroderma
pigmentosum . . ... . ISRorR
Gingival and Hogual am; loid
deposits fn famsbial amy- ..
loidosts . ... v i
Whito spongy nevus of mu-
cous x?:ngana —— 4 o

s
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make relatively accurate predictions at this e,

IMHERITED DENTAL DISEASES

The intrnsic diseases of dentad significauce can affect
oral structures only, or they can be present as oral mani~
festations o dized hereditary disease. Table 1 filus-

kg .
trates these defects. Only those conditions t?m have been
faidy well established as genetic in origin have been
included. 1t is to be bered that some of these dis-
ensey tnay be ked by genetic ph s 5
few of these defects will be discussed in detail.

£

Hersranis Dereers v Danmox
Wimitour GryeraLized Derects

1n order to determine the prevalence, inheritance and
classification of hereditary enamel and dentin defects, 2
survey of 88,471 children was conducted in the State of
Michsgan {15). There are at least five distinct inherited
defects in enamel, All teeth in both dentitions are alfected
except n local hypoplasia. Extensive cliical studies at
the Nationa} Institutes of Health failed to reveal

any othes
Y or tabolic ab "h'm; é
affected with these conditions. AlL inherited enamel defects

taken together occurred once in 14,000 to 16,000 chsldren,

Two or throe of the conditions ave fairly well knows and
can be accurately diagnosad by an aral pathologist, but to
differentiate among some of them is very diffienit. As a
gcne:la:“ rule, if both dentutions are affected the condition
W us

y genetically determined. I have seen conditions
where this was not so,

. but most dentists do not know
what theso conditions are. They usually attnbute the de-



ig Genetics in Medical Practice

fects to a fever in childhood or to some infectious diseas
occurring in the early period of life. Fevers and severe
vitamin deficiencies early in life do cause defects that look
stmilar to Jocal hypoplasia, but there is nothing I have ever
seen that causes dentin dysplasia, dentinogenesis fmper-
fecta, hypoealeification of enamel, or hypoplasia of enamel
where all the enamel is very thin, that was other than a
genetic defect,

1. Hypoplasia of Enamel

The enamel is about one fourth the thickness of normal
enamel, has a granular surface, and is very hard. The tecth
are light brown in color and are usually separated at the
contact points. Schulze (11) reported that this condition
is inherited as a sex-linked dominant in five eatensive

pedigrees.

2. Hypocalcification of Enamel

This condition is the one commonly referred to as ames
logenesis imperfecta (13). The enamel is dull brown in
color and very soft with a rough surface, It can be scraped
from the underlying normal dentin by a sharp instrument.
The enamel pessists only a short time after the teeth erupt.
This condition is inherited as an autosomal dominant trait.

3. Hypomaturation of Enamel

In this condition the teeth are an opaque white when
they first erupt, but they tumn light brown later. Calcium
salts are deposited in the matrix but do not mature to
the hard apatite erystal. The tip of an explorer can be
forced into the surface of the tecth with finm pressure. A
collar of pormal-appearing enamel may be present at the



i 9
Genetics and Dentistry

cervical portion of the crown. This condstion s transmitted
as o sex-hnked recessive trait,

4, Pigmented Hypomaturation of Enamel

“The ename is of normal thickness but is not as hard as
sormal enamel. The susface is shmy, agar brows in color,
with 2 brown pigment extending thraughout the thickness
of the enamel, Histechemical stains indicate that this is

wnt blood pigment. This condition 1s probably inherited as
an autosomal recessive trait.

5. Local Hypoplasia of Evamel

Osly the primary teeth may be affected in this condition,
Brown patted or lived hypoplastic areas occur mostly on
the incisors and premotar teeth, All teeth may show hypo-
plasia. There is wide variation in the number of teeth
affected in individuals from the same kindred. In two
instances the trait was transmitted by persons with normal
appearing teeth, once by a male and once by a female,
This s inhented as an autosornal dominant trait,

In addition to these five conditions there are probably
at Yeast two more enamel defects that are hereditary in
nature. We have nvestigated reports that dentists in a
commpumty see what 15 at Srst colled fuorosis after 1 part
per million of sodium fluoride 1s added to the water supply.
On examining these children, we find as high as 15 per
cent of them have some variation in the color of the teeth
~usually 3 yellow. This &5 not flnorosis. One explanation
may be that there are several forms of genetically con~
trolied normal variants of enamel similar to the variants of

hemoglobin, This would offera possible explanation for the
vesults obtained in many att to de-
ternune the chemical and stn i i

rposition of enamel,
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and in turn account for the differences in D M F (Decayed,
Missing, and Filled, a standard of dental caries experience)
rates seen in members of the same family subjected to
similar environmental influences.

Two hereditary defects of dentin were found in the
survey: dentin dysplasia and dentinogenesis jmperfecta,
These two conditions have certain similarities and are
often confused because both lack root canals and pulp
chambers, They are, however, entirely separate entitics.

Dentin dysplasia is also known as rootless teeth. It is
frequently misdiagnosed as dentinogencsis imperfecta (9)-
The crowns are well formed and nearly normal in color.
The voots may be absent, blunted, or may bo only short
spicules. A characteristic chevron or half-moon-shaped
remnant of pulp chamber is scen in the x-ray of these tecth.
Root canals are usually absent. Many tecth show Jarge
radiolucent areas around the apices of the root. The condi-
tion is transmitted as an autosemal dominant trait.

Dentinogencsis imperfecta has been called opalescent
dentin, Capdeponts teeth, odontogenesis imperfecta,
hereditary brown tecth, and shell teeth. Many of these
names originated because one or two of the many variations
this condition shows were emplasized by the author as
points of differential diagnosis. We have scen some 350
cases of this condition in extensive kindreds. \Ve also
have examined as many as 140 affected individuals in the
same kindred and have scen all the variations ascribed (o
separate cntitics.

Dentinogenesis imperfecta occurs in the general popula-
tion of Michigan about once in 8,000 individuals. In certain
isolated populations the frequency is much higher (14).
The teeth vary from an opalescent blue to an amber brown
in color. The cnamel may fracture from the defective
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in soon after eruption ot may remain intact ¢n the
ifss:s of the teeth k}groughcut bfe. The enamel may '138
normal or hypoplastic, The crowus are usually butbous in
shape and the roots short. The pulp chambers are uswally
absent but may be normal in size or ever very large,
sesulting in a shell touth {8, 14). “This condition is trans-
mitted as an autosomal dominant trait with nearly com-
plete penetrance. .

The homozygous state for thiv condition was not seen.
“This trait is 50 vncommon in the population that a mating
that would give you a homozygous offspring would be
estremely vare. Jt was only in an isolated population,
whera peaple were forced by social and religious factors
1o marry within thesr own kind, that a situation like this
did turn up with any frequency.

Two such marriages have oceurred where both parents
had dentinogenesis mperfecta. One was fn past genera-
tions where we cannot obtain good data on the mothex’s
pregrancies, but in this particular instance, whete we do
fusve information, the mother had seven pregnancies with
only two vizble off pring, Both child pp 3 to be
ieterozygous for ‘lhxs CondiLtion. The other five pregnancies
terminated in ;

b the sccond and fifth
manth of gestation, The woman had been examined se-
peatedly ofter each miscarriage, These examinations did
not reveal a speaific cause of the miscarriages. Unfortu-
nately none of the fetuses was examined microscapieally.
The homozygous state of these genes may be Jethal,
Linkage studies were made between deatinogenesis
wperfecta and phenylthiocarbamide taste testing and
seerstor factor i saliva, b general, the same sibships were
used for 'b?lh the saliva and the taste testing, The results
of the paired-sib analysis are presented in Table 2. Tt
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and in turn account for the differences in D M F (Decsyed,
Missing, and Filled, a standard of dental caries experieacs)
rates seen in members of the same family subjected to
similar environmental influences.

Two hereditary defects of dentin were found in the
survey: dentin dysplasia and dentinogenesis imperfecta.
These two conditions have certzin similarities and are
often confused because both lack root canals and pulp
chambers. They are, however, entirely separate entities.

Dentin dysplasia is also known as rootless teeth. It s
frequently misdiagnosed as dentinogenesis imperfectz (9).
The crowns are well formed and nearly normal in color.
The roots may be absent, blunted, or may be only short
spicules. A characteristic chevron or half-moon-shaped
remnant of pulp chamber is seen in the x-ray of these teeth.
Root canals are usually absent. Many teeth show lirge
radiolucent areas around the apices of the root. The condi-
tion is transmitted as an autosomal dominant trait.

Dentinogenesis imperfecta has been called opalesceat
dentin, Capdepont’s teeth, odontogenesis imperfects,
hereditary brown teeth, and shell teeth. Many of these
names originated because one or two of the many variations
this condition shows were emphasized by the author as
points of differential diagnosis. We have seen some 330
cases of this condition in extensive kindreds, We also
have examined as many as 140 affected individuals in the
same kindred and have seen all the variations ascribed to
separate entities.

Dentinogenesis imperfecta oceurs in the general popula-
tion of Michigan about ence in 8,000 individuals. In cestain
isolated populations the frequency is much higher (14).
The teeth vary from an opalescent blue to an amber brown
in colar, The enamel may fracture from the defective
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trait as do blue selerae and otosclerosis—the ot}ler mani-
festations of the fragile bone disease. Dentinogenesis
imperfecta is found in familial cases of osteogenesis im-
pesfecta and alse in those appareutly sporadic cases in
which 1o affected predecessor ean be detected. In several
kindreds the tooth defect has proved to be a more reliable
indication of affected individuals than blue sclerae. In
one such kndred the blue sclerae were absent, but the
dominant inheritance of the trait could be traced through
the members with defective teeth for three generations.
The combination of fragile bones, dentinogenesis imper~
fecta and blue sclerae then appeared in cur propositus and
three first cousios.

1t is not known whether dentinogenesis imperfecta,
occurmag as a sep entty, and d genesis imper~
fecta with osteogenesis imperfecta are exactly the same
condition {9). Schulze (11) claims that there are micro~
scopic differences. However, there are a great number of
sumulansties between these two conditions. There are also
similanties between the tooth defect and the bone defect.

McKusick (8) states that there 15 2 bell-shaped corve
of severity of osteogenesis imperfects and that the separa-
Bon of the congemta and tarda forms is somewhat artificial
43 both forms may occur in the same Famuly. A like situation
cxists for dentinogenesis wnperfecta, both with and without
bone disease, o that both severe and mild forms of tooth
defect may occur in the same kindred. In our cases the

tocth erupt eaaly n the more severely affected tndividuals,
However, Pindborg (7) seporsts delayed eruption of the
teeth. We have seen the eruption of permanent teeth as
easly as three years of age. There is another sunilarity to
the congenita and tarda types of bone defect in that the




Areqpazot Juopuadopuy tr s o0 os[e e vpapadug sis

-auofounuay *(g1) awospuds zpopaduy sisouafosise o
30 ped st smo20 seumawios ryoopradu sisouafomnusg

SIOHAN(Y CAZUIVIANIL) LM

NOLLLING(] NT SLyasa(] SIavIresy]

‘SHTN JULRIUOP ST POIIIYUL ag
o1 waas sospur Lxeprow ofxey puv srospom padeys-[acys
PATIRLINROP Kunauauoﬂ 94 03 HAOYS UISq DAY 102} Ay
jo adnqs pue ﬁlq:n:ds Y1 0} POITY SUOIIPUOD IO
supgepndad ysipasg ur
‘srepow pasyy Smpnpoxo ooy Bmsspu o yuad aad g o) ¢
jo oouamadid paytodos { ¥ ) wauessy -uopsmdod omy up nowt
w00 Apaye]or o3e souad osatp o Swog *(F) poajosns oual
o 10§ snofzowoy s0 sno4zoropsy st uosrad oy wWLROYM
vo Supuedep Sussiu @I JO OQUIMU SYI WY UORTLIBA
awtos avoys &vwr ooy Sursspn Lieypotoy Ammwafuoy
wpen 93571 opnuegreaonpiAueyd puv visopedan sausfo
-anuep ueamiaq ofexmy Aquaosd st oxoy juq swodde

0=z%
09 Hi1 23 14 i3
[£0L nn 0 iy TI

J018] J0j01095—~pioafiadig sisauafousuacy
100°>d 1=fp TIT=00

92 i o1 44 %
roL an 1n nT T
D1a—vrwofuaduy ssouaSousuac
poru g1 poyng

VIV(l 2ovEN] F H19VE

BRI RIPIYY Ul SRS e



Genehicy ond Dentistry 25

fower incisos teeth when the mouth was opened to it:s
fullest extent. The mode of inheritance of this condition is
difficult to determine in most families, because in many
new-born infants the frenum is cut, if it appears to inter-
fere with tongue function.

Henmasis DrFects oF Onal STRUCTURES
Wit GENERALIZED DEFECTS

The Ehlers-Danlos syndrome s of particular interest to
deutists because of the frequency with which these patients
have post-operative fcations of ive edema and
swelling, This condition has been. neglected in the dental
literature, and very few descriptions and reports of this
disease appear anywhere (8). Yet, it is perhaps one of
the most tive hissne 8 4
in southern Maryland among a group selected as a control
for our inbred population studies. Biochemieal studies on
these patients have failed to reveal any defect in hydroxy-
proline metabohsm,

White spongy nevus of mucous membranes is of dental
interest because it is sometimes misdiagnosed as pre-

leukoplalua. It bas frequently been described

as an oral 1esmn‘only but usually tovolves vaginal mucosa
also {18).

A RESEARCH PROGRAM IN HEREDITARY DISEASES

In 1855, we d three indindual
genesis imperfecta who claimed vague relationship with
ane another. In trying to determine the exact relau%nship
b?z kmdrm'i chartings, it soon became apparent that we
\\\c}m dealing with 2 wost unusuzd family. In tracing alt
sides of 2l affected sibships we found that only eight sur-

with denti
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teeth which erupt first are the most severely affected.
The primary tecth, permanent first molass, and incisors are
usually very defective. The permanent cuspids and second
molars, which esupt at 11 and 12 years of age, are less
severely affected, These is apparently o tendency toward
normal dentin formation in the teeth that develop later.
The cuspid and second molar begin their development at
about two to three years of age; therefore, the lessened
severity of the defect in these teeth cannot be aseribed
1o hormonal changes in puberty.

In sections of bone from cases of osteogenesis imperfecta
there is found a basophilic, PAS (pesiodic acid Schiff),
positive substance not present in normal bone (6). 4
similar substance is found in teeth affected with den-
tinogenesis imperfecta with or without osteogenesis im-
perfecta.

Ectodermal dysplasia is a condition in which the ecto-
dermal portions of the tooth germs fail to develop properly,
resulting in absence of all or some of the teeth, Males are
more severely affected than females. This condition is
classified as an intermediate sex-linked trait, because fo-
males who carry this gene usually show absence of at
least one or two teeth or ather stigmata of this disease (10}

Hewranee Derects of ORAL STRUCTURES
Wirrour GeNeraLwzeo Derects

Ankyloglossia or tongue-tie appears to be dominantly
inherited. We have been studying this candition and its
effects on speech in a population residing in southem
Maryland, We found during our dental and medical studies
that 50 persons of the 731 examined bad a prominent
lingual frenum that prevented them from raising the tip of
the tongue beyond a point midway between the upper and
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tion, The usual laboratory tests are within normal limits.
There are no hematological changes. There is no history
of fractures in these cases. We are calling this syndrome
ive generalized cortical hyp is. !

“This population offers the opportunity to find matings
210 in humean material. In diseases where the genetic
factors we oxly contributory, it may be possible further
to define the role hesedity plays in their etiology. For
example, after examining the dental condition of 780 pa-
tients, 1t was determined that the D M F rates and the
Lactobacillus counts {a bacterial fest of dental carfes ac-
tivity} were similar to those in communities with 1 part
pez million of sodium fuoride in the water supply. In the
communities with flucride m the water supply these rates
are about 60 per cent lower than communities without
fivoride, In Prince Georges and Chales Counties, Mary-
tand, where this isolate resides, the fluoride content varied

from 02 to 08 part per million—Ffar below that required
to produce a decrease fn caries activity.
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names appeared, which were repeated with monotonous
frequency. Other defects of a hereditary nature were found
in these families, which included an ear defect, albinism,
polyeystic kidneys, deaf-mutism and Brailsford-Marquio's
disease, Further investigation disclosed that we were dea-
ing with a population isolate. This isolate comprises about
5,000 individuals of mixed racial ancestry who did not
consider themselves Negro and were not admitted into
the white marriage pattems of the community. We are
now conducting extensive research on the social, medical,
and dental aspects of this group. Because the in-marriage
pattemn has persisted in this population since before 1760,
many recessive characteristics appear in the homozygous
state. For example, 57 albinos have appeared in this
population; 49 are living today. Seven hundred and thirty-
one unselected individuals were examined this summer.
Of this number 104 had positive sickling tests, inchuding
both SA and §S hemoglobin patterns. A rare peculiar form
of recessive genesalized hyperostotic bone discase was
found in five members of one sibship. This disease has
probably not been described before. All bones are affected.
The first symptoms appear at about four to five years of
age with a swelling, always on the right side of the jaw,
accompanied by a seventh nerve paralysis that persists
after the swelling subsides. Gradually both sides of the face
are involved. Loss of hearing begms at about six to nine
years of age and becomes progressively worse. A pro-
gressive retinal atrophy and exophthalmos develops. The
base of the skall is involved in the hyperostotic process
early, and eventually the jaws and facial bones show the
hyperostotic changes of leontiasis ossca. The long bones
show tremendous cortical thickening. They are consider-
ably larger than normal but retain their normal configura-
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has not been definitely established, history was obtained
from the initial patients about the oceurrence of c?iabetes,
or the symptoms of dizbetes, among their relatives. All
siblings of any person with a suspicious history were asked
to report to the clinic for urine or glucose tolesance tests.
At Teast one additional case of this discase usually was
found mm the families of the initial patients.

During the early stages of a dental examination program
it was noted that some of the children were tongue-tied.
The teachers in the community reported that a considers
able number of these children also had speech difficulties.
1t is not Jnown whether the speech disorders were the
result of the tongue defect, but an examunation of the
siblings and parents of these chuldren showed a high prev-
alence of tongue-tie. These cases were referred to the
speech therapist for evaluation and further study.

REFERRAL PLANNING

Kemp (8} states, “It is important for the social and
public health authonties to know the number of people
in their communsties, who, because of heredﬂary disease,
are ineapacitated and zust be given secial relief, to be
treated, or to be placed in hospitals or institutions” A
knowledge of which diseases are genetically determined is
most uschul in planning public health and public assistance
programs because patients with these diseases usually
rc&}uxm long-term treatment or secial aid,

, A0 oue community six famulies have come to -
tion where both parents are heterozygons for (!)Il:: ;:\;:;’:]‘e
it gene. Thirteen children 1 these families have been
hospitalzed for varying Yengths of time because of this
Hlness. Owang to the frequent need for transfusions, alt
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CASE FINDING

A knowledge of inheritance patterns of disease may be
helpful in a sereening program. If an individual is found to
have an inherited disease, examination of other b
of the kindred may reveal additional examples of this dis-
case, thus increasing the effectiveness of the screening
procedure, I, for example, the mode of inheritance is re-
cessive, at least the siblings of the initial case should be
examined, If the mode of inheritance is dominant, the
nurse can trace the affected individuals by history and
home visits and help to establish the sibships that should
be examined. These procedures can be modified for the
sex-linked traits.

We have used this knowledge in an eye-screening pro-
gram for chronie simple glaucoma, Studies on this diseas
have shown that there is an increased incidence of glau-
coma among close relatives of affected individuals {14}
and that it is usually inherited as an auntosomal dominant
trait (12). Two patients with chronic glancoma were
found during one of our routine cye surveys, Fhe nurse
then obtained a family history of eye disease, helped to
establish the sibships in which glavcoma was most likely
to oceur, and arranged to have these people examined.
Five additional cases of frank glaucoms and one glaucoma
suspect were found. Two of these patients were discovered
before they were aware of any eye trouble. By finding glau-
coma in its incipient stages, it may be more susceptible
to treatment and the damagug effects of prolonged intra-
ocular pressure avoided.

A similar procedure has been utilized in the detection
of diabetes. Because the mode of inheritance of this disease
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otional and psychological problems (7). A failure t'u
c\.::de«stan-xd &hisfg};t ma)g;ead to tragic results. The pnb.hc
health purse, with knowledge of genetics, wll recognize
the need for special guidance in these sitvations. ‘If a
hesedity counselor ss available, she may refer the family to
Yim for advice. In most communities this service is not
avallable, so the family is referred to private physicians er
hospatals for guidance in these matters.

SOCIAL FACTORS 1N THE COMMUNITY
INFLUENCING THE PREVALENCE OR
DISTRIBUTION OF INTRINSIC DISEASE

The public health purse is in an ideal sitwation to ob-
serve the factors in her community that influence the prev-
alenee or distribution of fntringde disease. The longer she
works {n an area, the more familiar she becomes with a large
number of family relationships, famly dynamics, and the
exstence of particular sects or subgroups. These factors
will be more apparent in a rural or suburban setting than in
larger centers of population. Most hereditary disease is
famshal. Yo the community, therefore, the marrlage pat-
terns of the population will influsnce the distribution and

fonall prevalence of § ic divease. R
trats usually are shown more frequently in marriages of
near kin, As a result, factors that tend to limit the number
of indwvidnals among whom  person can select a mate will

frequently werease the numbes of ku maiages in a
commurty

Certain genesalitics can be stated conceming these fac-
mxs: 1f farge metropolitan areas are di garded, the fol-
lowing statements walt generally hald true, Murrdages
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these families have been forced to call upon public facilities
for medical and social aid. Several of these families have
wmore than one member affected with sickle cell disease.
Fortunately, we have been able to refer these patients to
a research facility or teaching hospital in the community
for care, In such instances, where several members of a
family are affected with a hereditary disease requiring
long-term treatment, it is advantageous to make arrange-
ments with one facility for care of all the affected members
of the family. This eliminates the need for repeated refer-
xals. Such an arrangement is particularly desirable in cases
of sickle cell discase, where the onset of a sickling crisls
may be a medical emergency requiring immedinte hospital-
ization.

In certain counties in the United States, the population
is divided into more or less isolated social segments; there-
fore, marriage between persons with common ancestry
is fairly frequent (1). Many of these counties have 3
considerable load of hereditary disease that requires 0
expenditure of public funds. Hereditary conjunctivits
leading to blindness, occurs frequently in Halifax County,
North Carolina. Many of the affected individuals were
drawn from one group of familics. At least thirty residents
of this county have required treatment for this condition
during the past year. The use of public facilities and the
expenditure of public funds contributed to the treatment of
these paticats.

The public health nurse may be the first professional
person to approach a family in which hereditary disease
exists. She may alse be the first person to whom the
family turns for information concerning hereditary illness.
Because of the nature of hereditary diseasc and its trans-
mission through the germ plasm, it frequently carries many
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such graups. In the latter some striking g‘enEﬁc differences
from the gencral population of approximately the same
racia} stock have been moted {4). .

Certain racial groups have formed primarly in the
eastem part of the United States and are termed racial
{solates. Some twenty-six of these groups have been identi-
Sed (15, 16). Their marriage patterns are Himited because
they ae vutside the usnal racial classifications of white,
Negro, Indian, or Oriental. As a result these people have
married within only a few families for generations and
show a very high prevalence of intrinsic disease {8).

In no county does the isolate group comprise more than
10 per cent of the population except in certain aveas of
the Carolinas, where they may be as high as 70 per cent.
Seme groups ive near counseling services, especially those
near Bowman Gray Medical School, Johus Hopkins Uni-
versity, Qbie State University, and the University of Penn-
glvasia. For the most past, however, the isolates are
fairly remote from any counseling service, and in many,
the people are not of an economic or cultural level to
accept the advice that might be given them.

PUBLIC HEALTH NURSES IN A RESEARCH PROGRAM

The Homan Geneties Section of the National Institute
of Dentsd Research has been conducting an nvestipati
into the dental, medical, genetic, and social aspect: ofa
population isolate residing in Maryland (18). This group
consists of about 5,000 individuals of Caueasian, Negro,
and American Indian ancestry, who have been regarded as
ascparate raisl class sinee before 1760, These people wero
oot aceepted inte the white community and did ot con.
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between persons with common ancestors will occur more
frequently, the older the community, the smaller the
community, the more stable the community as far as -
migration and emigration are concerned, sud the more
geographically isolated the community (2). Thus, in arcas
meeting the above criteria, recessive genetic diseases may
emerge as the chances for marriages leading to homozy-
gous offspring are increased. It does not hold true that all
communities where the above conditions obtain will show
this increase because there may not be deleterious recessive
genes in the common ancestors. Dominant genetic traits
may be prevalent in some of our older stable communities,
provided they were introduced into the population by earl.}'
residents of the area. Polydactylism in the newbom i
occasionally seen in Charles County, Maryland; however,
in adjacent Calvert County, extra digits at birth are 2
common gecurrence.

When marriage pattermns become very restrictive in any
area or for a given group of people, and these restricted
patterns are continued over a period of several genemtions.
an isolate results (13). In an isolate there is a chance that
any two individuals who marry are related through some
common aneestor, and, therefore, the possibility exists that
they share common genetic material. Isolates are not
uncommon in this country. As examples, there are numer
ous small religious groups that permit marriages only
within that religion. These groups remain relatively small
and retain approximately the same genetic composition,
as only a few new converts are admitted each generation.
Thus, after a time, nearly everyone is related to everyone
else. The Hulterites of the western United States and
Canada and the Dunkers of Pennsylvania are examples of
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such groups. In the latter somo striking genctic differences
iramgze Pgenera) population of approximately the same
racial stock have been noted (4. o

Certain tacial groups have formed primarily in 1{10
eastern past of the United States and are termed Tacial
isofates. Some twenty-six of these groups have beea identi-
Sed (15, 16), Their marriage patterns are limited becauso
they are cutside the usual racial classifications of white,
Negro, Indsan, or Orfental, As a result these people bave
married within only a few families for generations and
show a very high prevalence of intrinsic discase (6).

I 50 county does the isclate group comprise more than
10 per cent of the population except in certain areas of
the Carclinas, where they may be as high as 70 per cent.
Some grovps live near counseling services, especially those
near Bowman Gray Medical School, Johns Hopkins Uni-
vessity, Ohio State Umversity, and the University of Penn.
sylvania, For the most part, however, the isolates are
hairly remote from any counseling service, and in many,
the people are not of an economic or cultural level to
accept the advice that might be given thern.

PUBLIC HEALTH MURSES IN A RESEARCH PROGRAM

The Human Genetics Section of the National Institate
of Dental Research has beon conducting an investigation
into the dental, medical, genetic, and soctal aspects of a
population isolate residing in Maryland (16). This group
consists of ahout 5,000 individuals of Caucasisn, Negro,
and American Indian ancestry, p

) who have been regarded as
aseparate racial class since before 1760, These people wexe

not accepted fnto the white commmenity and d3d not con.
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sider themselves Negroes. As a result, they marry, for the
most part, within fourteen sumames, of which only seven
are common, The purpose of this study is to find aff the
hereditary disease present in this population.

This study is divided into three phases. In phase one,
public health nurses obtain genetic, social, and medical
histories from each individual by interviewing all persons
over sixteen years of age. They amange these data by
family groups and by sibships. In phase two, each indi-
vidual receives a medieal, dental and eye examination in
the field. Blood, urine and saliva specimens are obtained
for various tests. In phase three, selected individuals are
Brought into the Clinical Center for detailed studies-
Analyses of these data are to be made by I.B.M, tabulation.

Public health nurses were selected to participate in this
investigation b their professional training and field
experience could be utilized in all phases of the study.
They had sufficient knowledge of the signs and symptows
of disease to obtain an adequate preliminary medical
and dental history. They could utilize their clinical train-
ing during the field examinations and hospital studies. One
nurse had worked with these people previously, had
established a good rapport with the families, and provided
the necessary entrée into the group.

The nurses selected to participate in this program were
given 2 four-week training course at the University of
Michigan and the National Institutes of Ilcalth. This
program included introductory genetics, medical genetics,
clementary statistics, and interviewing techniques. This
program was followed with a two-month period in the
field under the supervision of an experienced investigator.
The study required that the nurses obtain a kindred chart,
a household census, and a medical and social history of
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each family. The medical bistory was taken i the form
of a questionnaire covering 158 items. Becanse all the
‘bereditary diseases of the people were not known at the
beginaing of the study, it was neccssary that bo}h the
edical and the social interview be as open as possible to
allow additional information to be obtained from the in-
tormant and recorded on the questionnaire. The results of
cach preguancy were recarded.

INTERVIEWING

1t soon became apparent that there were considerable
variations in the economic and cducational levels, even
among siblings, in this group. The nurse endeavored to
obtain the mutial kindred and census data from the most
responsible and best-informed person in the family group.
This method of approach was of considerable imp
as the atttude of the initial contact often determined the
degree of vo-operation she received Irom the rest of the
family. The objectives of the study and the method of re-
cording the information in code to protect the identity of
the family were explained. Each member of the family
over sizteen years of age was interviewed separately, if
posable. The information received from ong individual
was checked against that obtamed from the siblings and

pareats. In this manner we frequently were able to obtain
fairly relizble mformation on stilibirths, miscarriages,
and Wegitimacy,

"The social information was then verfied from birth apd

wartiage Tecords obtained by the saciologist. The verified
data were

: given to the geneticist who is constructing o
Kindred chart of the entire group. One of our most diﬁi;gult
problems is to identify individvals, many with \he same
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sider themselves Negroes. As a result, they marry, for the
most part, within fourteen surnames, of which only seven
are common. The purpose of this study is to find all the
hereditary disease present in this population.

This study is divided into three phases, In phase one,
public health nurses obtain genetic, social, and medical
histories from each individual by interviewing all persons
over sixteen years of age. They amange these data by
family groups and by sibships. In phase two, each indi-
vidual receives a medical, dental and eye examination in
the field. Blood, urine and saliva specimens are obtained
for various tests. In phase three, selected individuals are
brought into the Clinical Center for detailed studies.
Analyses of these data are to be made by 1B.M. tabulation.

Public health nurses were selected to participate in this
investigation because their professional training and field
experience could be utilized in all phases of the study.
They had sufficient knowledge of the signs and symptoms
of disease to obtain an adequate preliminary medical
and dental history. They could utihze their clinical train-
ing during the field examinations and hospital studics. Ono
nurse had worked with these people previously, liad
established a good rapport with the familics, and provided
the necessary entrée into the group.

The nurses sclected to participate in this program were
given a four-week training course at the University of
Michigan and the National Institutes of Health. This
program included introductory genetics, medical geneties,
elementary statistics, and interviewing techniques. This
program was followed with a two-month period in the
field under the supervision of an experienced investigator.
The study required that the nurscs obtain a kindred chart,
a household census, and a medical and social history of
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HEREDITY Coun SELNG PROBLEMS

We would Iike 1, raise several questions for discussion
atthis symposiugm g heredity ling in isolate
Populations, Since the Initiation of this study the subjects
of this mvestigation have become aware that their heregy.
fary diseases are somewhat unusual, Many Questions ara

10 have confidenpe in the group conducﬁug the exam-
Inations,

one family the Parents are at Joggy third cousins, The
mothes has ap extemal ear defect and dentiuogcnesis
;mperfecta. She has hag three childre, i
ourth. A}

subsisg

" 'y physiciag
conflicts vy, her ro.

A mother Wx'th‘thufeen children deorgeg the £,
Of them yyygs 8o through fife vy, browy s g g
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teeth,
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given name, in a group with only fourteen sumames. The
magnitude of this problem can be imagined when it is
realized that in a 104-year period, in one parish, 129 family
“A” men married a group member in all but ten instances.
Of these marriages, 40 per cent were to family “A” women
and 20 per cent to family “B” women. Thus 92 per cent of
the marriages were esdogamous. In this same 104-year
period, 17 per cent of the group marriages required ec-
clesiastical dispensation for relationship (5). The large size
of the families also makes it difficult to trace all lines of
relationship. A direct estimate of family size from our sib-
ship schedules indicates that the average woman had about
5.7 offspring between the years 1900 and 1950. These sib-
ships ranged in size from none to twenty-two individuals.

FIELD EXAMINATIONS

During the summer months feld examinations were
conducted. Two trailers were equipped for medical ex-
aminations and one for dental examinations, It was the res
sponsibility of the nurses to equip and maintain all
examination facilities. Six recorders were trained and su-
pervised by the nurses. It was the duty of the nurses to
make appointments for entire family groups, collect bload,
urine, and saliva samples, and administer phenylthio-
carbamide taste tests.

The results of these investigations show a large amount
of hereditary disease among these people. The three niost
common intrinsic diseases found to date are dentinogenesis
imperfecta, 171 cases; sickle-cell trait or disease, 118 cases;
and albinism, 55 cases. Twenty-two other inhesited con-
ditions or conditions in which genctic factors are suspected
occur in this grovp.
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spouses had produced only normal or deaf.mute children.

The questions we would like to raise are: Does the
heredity counselor present the facts about the risks in-
volved and let the individuals decide upon a course of
action, or does he recommend that certain measures be
taken? What advice is to be given to young people con-
templating marriage within an isolate group? The answers
to these questions involve counseling of an entire popuk-
tion rather than individuals when the facts of social and
religious restrictions make it difficult to find an acceptable
marriage partner outside the group. At least 77,000 people
in this country are members of such racial isolates and ase
faced with this problem,
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glycagen disease of the heatt, progressive fnuscu}nr dystro-
phy, myotonic dystrophy, and Friedreich’s atoxin, But we
will confine our remarks to the Big Four

For many yeasens, the genetic factor is extraordinarily
dBeult to study tn these disorders, Probably in uo other
majo category of disease is multifactorial causation 50
complex. The muitiple factors are both environmental and
genetic, Obvicusly 1o state that genetic factors of sowe
sigrefivance are involved in rheumatic fever does not deny
the role of the streptococeus. To say that hesedity is signifi-
cant i atherosclesosis dues not deny the significance of
diet, To poiat out & genetin factor in congeaital heart
tisease does not exclude the impostant rale of the intra-
uterine t, e, with ref 0 § in-
fection.

The two biggest of the Big Four, hyperiension and

erasc are uot independent b

; 7 P <k po-
tenliates the other and study of one must take the other
into consideration.

Ruevnaric Feven
in the case of th

. twe fever, heredi P bly
determines why only certain of those individuals exposed
o the appropr p develop the disease, Were
there 3 method for sdentifying the genetically susceptible
mdévz&:ai, it might be passible to provide more cconomic
an: 41 31 3. 210 v edinet e dvenT, 3

?;gisi;iséceen{vkonmen)ml situations such as barrack Lfe. ‘Int

o7 of great int i d
et wh?: 3t in erest: bu!;;h}l ;h:eo:ehcal and practical,
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l Genetics in Relation

to Cardiovascular Diseases

VICTOR A. McKUSICK

In 1745 Lancisi remarked on the accurrence of aneurism of
the heart, his term for cardiomegaly, in male members of
three gencrations. Over a century earlier Peter Forestus
had described a familial incidence of cerebral hemorthage.
Inhis magnum opus, Morgaeni described the cerebral hen-
orrhage of one Zani whose father had likewise died of
“apoplexy.” In moments of gloom, I think we are very
little removed from the position of these writers of two
and three centuries ago: Heart diseases tend to “run in
families.” My charge in this symposium, as I interpret it, is
to survey in bird’s-eye manner how much further ahead,
if at all, we are.

THE BIG FOUR

Probably all would agree that some genetic influence is
involved in the pathogenesis of all four of the major
varieties of cardiovascular di cengenital malforma-
tion of the cardiovascular system, rheumatic fever, hyper-
tension, and atherosclerosis, including coronary artery
disease, Clearer operation of genetic factors is scen in the
rare varietics of heart involvement occurring as part of
tuberous sclerosis, the syndromes of Marfan and of Hurler,

A2
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4, There is some increased concordance in monozygotic
twins a5 compared with dizygotic.

5. There s an increased incidence among the first
cousins of the probands.

8. About one fifth of the cases, regardless of the specific
type of the cardiovascular malformation, show other con-
genital malformations,

There is not complete agreement a5 to how mueh intra-
familiat similarity there is in the varicty of malformation.

Two general observations may be made. It is essential to
consider the precise type of matformation separately. The
genetic factor appears to be less important in some mal-
formations, such as simple ventricular septal defect, than
in others, suck as pure palmonary stenosis o patent duetus
arteriosus. Intrafamilial similarities are more stiking for
some. Some malf specificaily fon and

TABLE3, Coxcenrras. Mavrossarions PRoDUCED Wity
Terarocemic Acents

CFOSS-BEAK IN CHICKENS

Sporadic After 40 mgm/egg
Breed tncidence ethyl carbomate
White Q20%
Black Minorea 1483% 2225;
HBARZI® AND CLEFT PALATE TN MICE
] Sporadic After cont
Steain incidence fito ;Zﬂ:::'w
; 50% 100z

02%

e | N .
After Laodaver,
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Although there are data that appear to leave no doubt
of a genetic factor in this disease, rheumatic fever illus-
trates how easy it is to misinterpret certain observations as
indicating a genetic basis. The idea emanated from Boston
a few decades ago that persons with red hai, fair skin,
freckles, and blue eyes are more susceptible to rheunsatic
fever, presumably because of genetic constitution. This
conclusion was probably based on the character of the
Boston population at that time. Beginning in the middle
of the last century, large numbers of Irish families immi-
grated. They lived under crowded and undernourished
circumstances ideal for the development of rheumatic
fever, Later as Irish immigration waned and the Irish
already in Boston became more prosperous, immigration
from southern Italy and Sicily increased. Families of
Italian origin took over the cold-water flats, crowded liviag
facilities, and pick-and-shovel work, Pari passy the com-
plexion of shenmatic fever in Boston changed, quite
literally.

Concrarrar, MaLromations

In recent years several excellent studies on the genetics
of congenital malformations of the heart and great vessels
have established the following generalizations:

1. An aggregation of cases in sibships occurs such that
the incidence of cases among the sibs of probands is on the
average increased 10 to 15 times over that in the general
population and in the case of some types of malformation,
40 times,

2. The consanguinity rate is increascd in tho parents.

8. Congenital malformatious of the heart accur rarely in
two successive generations,
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i h many svenues.
tun fo atherosclerosis may operate through enucs
l;i:bekes with fts associated defect of lipid metabolism is

- HEREDIY —

F1s 1. Complex mulak 4 don ¥

in ath lerasis, Sowe
would wctude also—on the side of the wheel king
aud degree of ph{szc:d actwaty. These are factors that may influence
seruim cholestero!

and may wiuescs the weidence of complications
of atherosderosis,

one mechanism or perhaps a cluster of genetic mechanisms,
FParenthetically, dial per se dingly diffevlt of
genetic analysis, Blustrates how much more complex is
the problem of atheroselerosis, to which it is but one con-
tributing factor,

Probably variations in the pattem of distribution of
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patent ductus arteriosus, are at times transmitted through
successive generations. As a result of the large concentra-
tions of congenital heart cases in places such as Paris (4),
London (7) and Baltimore (6), excellent empiric risk
figures are becoming available.

A second point: one is reminded of the work of Landaver
and others {Table 8), who can produce congenital mal-
formations with teratogenic agents with varying facility,
depending on the genetic strain of the experimental anial.
Ethy! carbamate produces cross-beak in 6.8 per cent of
white leghorns and 25.4 per cent of black Minorea. Com-
paring two strains of mice, one with a 5 per cent sporadic
incidence of cleft palate and harelip and another with 3
0.2 per cent incidence, it is found (5} that cortisone pro-
duces a 100 per cent incidence in the 5 per cent sporadic
group and only 18.7 per cent in the ather. Genetic and
intrauterine environmental factors may well collaborate
in the production of congenital malformations of the
cardiovascular system, as in other congenital malforma-
tions (2)-—one is reminded immediately of Mongolism.

ATIHEROSCLEROSIS
The chart in Figure 1 is intended to indicate some of
the factors responsible for atherosclerosis. 1 do not apolo-
gize one whit for its complesity, since this is the nature o
the problem and this chart is doubtless already a gross
oversimplification. Both environmental and genetic factors
are multiple. The proportion of each varies from case to
case., Stress may contribute to hypertension and possibly
even to hypercholesterolemia, both of which accelerate
atherosclerosis. Diet, by reason of excess fats or the wrong
kind of fat, perhaps by reason of deficiencies of pyri-
doxine, and possibly by other mechanisms not now known,
may contribute to atherosclerosis. The genetic predisposi-
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diet of the general population, on the premise that such
changes wi definftely lessen the incidence of coronary
or cerebral diseage.” However, the report does state: “These
conclusions obviously apply to the general population,
and 2ot to patients o to individuals with strong family
bistory of early deaths from cardiovaseular disease,”
i seminded of the vellknown story of the man aceused
of stealing jug: “Why, T have never asmuch as seen that
jg; furthermore, st was cracked anyway.”

The young coronary artery patient has been the object
of study by severat Broups, including Yater ¢ 13} who used

found 2 defijen als in the young
oranary population,
For Prognosis and Prevention, we should have informa.
500 o1 what the Young coronary vigtim fooks tike as a
hild and teen-g,

o ger. For this reason, v bave undestaken
0 focus an the childr

e of young corog, t
much as oy the prabang e Y padents as

memsmu

In essentia} hypertension we 3g3in encounter the prob-
iembof multfactora] Causation, which 45
Cuvironmental, 1 Te J

sig-
caton of a dj.
i the case of atbemsclemsis f i
L 2 10 Which the pepers
factur 15 Sasiest to demongtrare m young ccmnaryga:teet;;
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arterjeg, Such g5 the COronary auq the cerebral, are o
Some extent genetically determineq, These variations may
be critical detexmx'ning the clinjeq) effects of thronhos;

and Possibly some Varleties mqy Predispose to atherpselo.
YOSIS thraygp, hemodynam;, Peeuliaritios, Accumulation
of datg op Intrafamilia) similarities of Coronary or eorchry)
arterig] Patterns i difficult, requiring, as it does at present,
necropsy detemzination. Wilkinson {12) postulates tht
thernsclerags 3¢ “a process g Which an faherited dofot
of arterjy) Seture porpies the development of DPlacques
under the Influence of secondary factors, suen as b)PCX;

COronary arteriog of the mal, have 3 Sreater intimal thick.
ness than these of the female frop, the early stages of
developmens. Somie familjag have a 8enetic defect of Iipid

metabolism, leading ¢ Ix)perclmlestemlemm, in such pro-

which Svershadays the others. Reference s made fo the

work of Adlersberg (1), Vilkinsoy (11}, and others (10).

A genetic dofoy in the pIusma-cIearmg mechanism s only

Speculative, There are other factors that inflnence blood

lipids pyp are not coyereq in Figyre 1eg, exereise and
CS.

Coronary artery disease, let us say in g Young man with
chest pain, and iy, the plannmg of a dictm}' or other pro-
Sram for ap individug] o , family, 1, Tecent joint repost
(8) the statemeny Was made; “T1,,, videncoat presept does
not convey any specifie implications for drastie dictary
changes, Specifically iy 10 quantity o Bpe of fat iy the
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diet of the genersl population, on the premise that such
changes wll defimitely lessen the incid of coron
or cerebral disease.” However, the report does state: “These
conclusions obviously apply to the general population,
and siot to patients o to individuals with a strong family
history of early deaths from cardiovascular disease.” One
is veminded of the well-known story of the man aceused
of stealing 2 jug: “Why, I have never as much as seen that
jug, farthermore, it was cracked anyway.”

he young coronary artery patient has been the object
of study by several groups, including ¥ater ( 13) who used
f any population, and by Gertler, White, and others
(3), who used hospital and private Practice population,
Such studies demanstrate peculiarities that may have a

genetie basis, For example, Gestler aud colleagues (3)

found 3 deficiency of ectomorphic individuals in the young
oronary population.

Hermrransion

In essentia} hypertension we agaj

B4R encounter the prob.
}em. of multfactorig} causation, which ig probably ianoart
eavironmenty), i Part genetic. There js som

As 1 the ca:se of i
atherosel i i i
factor easiest to g, Frosts, in which the genetie

emonstrate in Young coronary artery
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patients and in patients with a striking lipid defect over-
shadowing all other factors, so in hypertension the neatest
category for study would appear to be malignant hyper:
tension, that is, accelerated phase of essential hypertension.
Some workers find a striking family history of hypertension
in the majority of cases of malignant hypertension; whea
such a history is absent, primary renal disease or similar
specific cause of the hypertension is suspected. (Theresults
of some other workers are not in agreement, however.)

Pharmacology has two major divisions. Onc concems
itself with the question of whether a given drug is effective,
the other with the mechanism of drug action. In clisical
genetics we have a comparable dichotomy; Is there 2
genetic factor in a given disorder? What is the mechanism
by which a genetic factor operates in the production of 3
given pathophenotype?

In our department Humphreys bas recently demon-
strated, by an ingenious methad, the heritability of &
tendency to hypertensive toxemia of pregnancy. He studied
100 toxemic women who were themselves bom in the
Johns Hopkins Hospital, and whose mothers, by reason
of the latter fact, were observed at that hospital during at
Ieast one pregnancy. For the purposes of this study the
hypertensive toxemia was defined in terms of bloed pres-
sure only, and diastolic blood pressure in excess of 90 was
the criterion. Systolic blood pressure was not used because
of apparent variability on exogenous bases. No one was
included in the study who by any evidence was a chronic
hypertensive on any other basis, such as pyclonephritis.
Another aspect of the study was 1 follow-up on the mothers
of these women, done exclusively through the unit records
of the patients, so 60 or 65 per ceat in cach group had
ten-year follow-ups, and approximately 5 per cent had
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twenty-yes follow-ups. When he compared (bis group
yth & similar group of 100 non-toxemic womex, {ikewise
bor in the Jobms Hopkins Hospital, Yumphreys found
an mcidence of hypertensive toxemic over twa and a half
times greater in the mothers of toxemic daughters than in
the mathers of normotensive daughters {Table 4),

TABLE 4. Wvemence of Hyrerrenave Toxevac

Number i Experienced  Born of toxemic

group toxemia pregnancies
Probands 0 100 28
Controls 100 Q0 31

Thus, a famlial and very bikely a genetic factor has been
demonstrated, but what i3 #ts mechamsm, how do the
toxemnc lines differ from the nontoxemic hnes?

Another colleague of mine, Caraline Bedell Thomas (9}
has proposed certain guideposts m the prevention of heart
dxs?asa of thehiypertensive and atherascleratic types. These
guideposts axe denved om the experience of others and
from hee own in the study of Jobns Hopkins smedical
s{udo?nts. Dr. Thomas grades the probability of developing
cardiovascalar disease in four classes, depending on the
parental history for hypertension and coronary artery dis-
€252 and on certain traits displayed by the individuals.
These trauts probably also have, m considerahle degree,
2 genetic basis, Inexact and empiric as it is, this type of,
approach is ane of the best we have for guding ‘preventive
x.nf;surex at the chincal level, st is, at the level of the
individual. In effect, it is an atterapt to place on a more
concrete basis that vague quantity known as “clinical
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judgment.” A genetic assessment enables the susceptible
individual to be pinpointed and prophylactic measures
to be arrived at more effectively.

There is a prevalent conception that demonstration of 2
genetic factor means that treatment is hopeless. It s not
necessary to point out to this group that such pessimism
is unwarranted, that the ability to identify genetic sus-
ceptibles is the most promising attack on many of the major
illnesses with which mankind is presently afflicted, and
that solutions to these problems through proventive
medicine will be closer when characterization of the
genetic factor is complete.
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judgment.” A genetic assessment enables the susceptible
individual to be pinpointed and prophylactic measures
ta be awrived at more effectively.

There is a prevalent conception that demonstration of @
genetic factor means that treatment is hopeless. It is not
necessary to point out to this group that such pessimism
is unwarranted, that the ability to identify genetic sus-
ceptibles is the most promising attack on many of the major
illnesses with which mankind is presently affficted, and
that solutions to these problems through preventive
medicine will be closer when characterization of the
genetic factor is complete.
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Introduction

BENTIEY GLASS

Recently at Stanford in an address that 1 was asked to
gve on the responsibilities of hiologists, T made o yash
statement to the effect that the biclogical discoveries of the
nest decade or so were likely to be as revolutionary in
therr impact on society as the developments of the “wf‘“c
physicists during the past few decades. But I didn't go into
any anslysts or discussion or description or prophetic in-
tonation to spel] out what these revolutionary discoveries in
buolegy that are just around the corner might be. The news-
pager reporters, hopping on this and thinking that this
would surely be news, were vexy much distressed that
1 woulda’t take on the role of a prophet.

Here, m a smaller company, where Y hope 0o newspaper
Yeporters are listening in, I might be somewhat more rash,
because I thunk it is relevaut to this topic of heredity coun-
sehng 1 think we cannot look just at the situation as it
exists at the present time and at the problems that confront
?:hcse who want to give advice in Tespect to heredity to
laquirers. We have also necessarily to look ten or twenty
yearsahead, if we can with reason do that, and begin think-
g sbout the problems that are going to face heredity
cousiselings then, and what tesponsibilities will rest upon
those wha take on this ole.

T might supgest, for instance, that the impact of effective
<ontrol over conception—the development of niew steroid

57
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that artfcial control of sex detenmination is not toa far
around the comer, What kind of advice are we going to
gve when we are faced with problems in this area?

And there has been an even more startling announce-
ment from biologists in France, who reported that, by
inpculating nto the eggs of young ducklings of one
genetic strain of ducks an extract of deoxyribose nucleie
acidfrom 3 diferent strain they we
tensfomation of the genetic type,

esirable genes in the ge
Cells of certain Senotypes, & gem

€5¢ are problems that A1 Sure we are not Yl

to
\ .ttc? discuss now, [ fust suggest that heredity mun);el-
' t few decades, going to steer intg stormy
. adv.anoe w; fl;} egwe some thinking to these problems
:;Iatmn By ﬁn:;s ’np quostions of our own sthics q

e time comes, We may be better Prepared when
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pills that can produce complete, temporary abeyance of
+renstruation—is one thing that is going to alter the
picture very considerably in this and related fields of
‘population problems, Not only is this harmless and cfec:
tive contraceptive geing 10 bring about a very radical
change, but the techniques of artificial insemination that
have been well developed by the cattle breeders offer
possibilities again with respect to the human population
that raise legal and ethical problems that the hercdity
counselor is also certain to becoms concened with

1 often think that it may have been a good thing that
Lysenko was in power in Soviet Bussia during the days of
Stalin, who had a certain desire to sec his own offspring Ihe
after him. The possibilities of freezing semen and using
artificial i iation aftes considerable periods of time
raise possibilities that perhaps the science fietion writer has
dealt with but that we might actually have 10 face up 10

And then, if there is any credence at all to be place
in the reports of artificial parthenogenesis in |
(I am not referring to the discussion that took place in
the newspapers in Great Britain some time ago but 13 ther
to the experiments of Pincus and Chang with rabbits y—i
parthenogenetic rabbits have been produced, then it woul
seem theoretically that there can be no reason why parther
nogenesis could not be cmployed in the human speeics,
too, This also raises questions that may lie shead of us in
the future,

1n the Proceedings of the National Academy of Sciences
a paper has been published on the separation by cleetro-
phoresis into male-determining and female-determining
elements in the spermatozoa of the rabbit, not with com-

lete cficiency but with sufficient ¢fficiency that if the
method can be applied to hurnan semen it SCCS possible
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tedly classed as unaffeeted. These diagnoses '.m.d_ ex~
aminations requite the services of one ox more phys\lcmts,
sho often must be assisted by chimical laboratories of
various kinds. ! X

The minirsum professional stalf of a heredity counseling
service is, consequently, one human geneticist and one
physician. Neither of these persons need necessardy work
full 3ime in providing counseling service, but they must
be sble to work together as a functioning team., The most
favorsble situation is whese the heredity counselor Is at
the saoe time both a human geneticist and a doctor of
medicine, Unfortunately, very few persons bave this com-
bined waining. Usually, therefore, the geneticist must bea
different person from the physician.

Not every geneticst with special traimng in human
heredaty nor every physictan will make a successful genetic
counselor, A broad sympathy with human frailties is
needed as well as knowledge of the wide distribution
of human defects. The comnselor must be able to give
due weight to all the hereditary features of each kindred
that comes to him for advice. He must be able tactiully to
«all attention to the average and ta the superior heredity
the family carries as well as the particular defect that has
brought the family to his attention.

In addition to the professional staff of geneticist and
physician, a heredity cluie needs a secretary ta copy and
file yecords, answer cor A ¢

:;nd otherwise keep the work running smaotlﬁ;u 4 Tabora
Oty assistant to draw pedigrees, make photographs, type
bloods, and do other related types of hboratc;grrya I\!voxkyv}.\}m
be of great help, For certain kinds of study there way also
be needed o fiehd workes who can visit relatives in theis
homes and make appointments for certain of them to come
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Counseling Services

LEE R. DICE

When it is desired to organize 3 hexedity counseling
service the first question Sked is: “What facilities are
necded to organize such a service?” This is ot a8 casy
question to answer because local situations vary g% Y
As a partial answer T submit the canchusions 1 jave reached
from my own experience in organizing 3 heredity clinic at

the University of Michigan.

PERSONNEL

Personnel is the most important factor in any elfective
counscling scrvice, so let us first consider tho staff. At
Jeast one staff member of the service must, of course, be
thoroughly versed in human genetics. This gencticist must
be competent to analyze family pedigrees and to ascertait,
<o far as may be possible, the mode of heredity of the trait
or traits in question in cach particulas kindred under
consideration.

Many of the questions asked of a counscling service
pertain to medical traits. Diagnoses of the affected mem-
bers of each kindsed must be obtained or verified. The
prcsumcd normal members must usually be examined also
in order to bo certain that no affected individual is mis-

&
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versely, the hospita] staff may eastly refer their patients to
the Hevedity Clinie for advice about heredity.

FINANCIAL SUPPORT

Financia} support for any heredity counseling service is
dficult to sevure, Few persons would be willing or able
to undergo the considerable erpense requized to make the
necessaty examinations and diag of their relati
before dependable advice about their beredity could be
given. Those families most in need of genetic advice often
are the very ones least able to pay for it. Furthermore,
many of those sadividuals who greatly need counsel about
their heredity are so bittle interested in the subject that
they would refuse to pay any fee at all.

The Hereduity Clinic of the Unwersity of Michigan is
supported through the Medical School as a part of the
trtining of medical students and to provide material for
sesearch in buman genetics, Heredity counseling services
elsewhere are supported in various other ways,

‘This problem of fnancial support fos heredity counseling
needs much careful consideration and experiment. Prob-

ably the problem will be solved differently by different
communities.

Human heredity actually is a phase of public health,
The heredity of the population should be of at least as
m}:ch concern to each commonwealth 2s are infectious
(.hseases. 1 ook forward to the time when heredity counsel-
Ing will bo avatlable in every large center of population.
§uch a development, hawever, is not lkely to be achieved
in the near fature. For one thing, 1t would be impossible
0 staft more than a few such services with the geneticists



6 Heredity Counseling

to the clinic for examination or for the physician to exam-
ine them in their homes, if this is possible.

A heredity counseling service need not always be or-
ganized as a special administrative unit. Counsel in heredity
is being given by a number of human geneticists who are
not associated with any organized counseling service. Co-
operation with one or more physicians is nearly always
required. A disadvantage of such an arrangement is that,
Incking a formal organization, the service will probably be
discontinued when either the gencticist or the co-operating
physician is unable to continue. A handicap is that the
geneticist may find difficulty in securing access to all the
confidential medical information he may need to complete
his pedigree analyses. Furthermore, such co-operative
undertakings must usually be on a part-time basis for the
staff members and one or more of them may find difficulty
giving the work the attention it needs. For these reasons,
Istrongly recommend that every heredity counscling serv-
ice be organized on a permanent basis with adequate
staff to provide the needed service.

LOCATION

The most favorable location for a heredity counscling
service is in association with a well-equipped bospital.
The Heredity Clinic of the University of Michigan operates
as a unit of the University Hospital and has the same
position as any other of the hospital clinics. This favorable
administrative location gives the staff of the clinic access
to the hospital records, use of the clinical facilitics of the
hospital laboratories, and freedom to ask advice from any
of the members of the hospital professional staff. Con-
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sely, the bospital staf§ may easily refer Eheiz' patients to
‘tg, H}{'tedity Glinic for advice about heredity.

FINANCIAL SUPPORY

Finagcizl suppost for any hereduty counseling service s
dfficult to sec?xxp:, Fow pessops would be willing or able
o undergo the considerable expense required to make the
necessary examinations and diagnoses of their relatives
before dependable advice sbout their heredity could be
given. Those famiies most in need of genetic advice often
ate the ~ery ones least able to pay for it. Furthermore,
many of those indinduals who greatly need counsel about
theur beredity are so little interested in the subject that
they would sefuse to pay any fee at all.

The Heredity Clinic of the Umwversity of Michigan is
supported through the Medical School as a part of the
‘afning of medical students and to provide material for
vesearch in human genetics. Heredity counseling services
elsewhere are supported in vanaus vtber ways.

Fius problem of financis] suppost fox heredity counseling
needs wuch careful consideration and experiment. Prob-
ably the problem will be solved differently by different
communties.

Humap heredaty sctually is 2 ghase of public health,
The beredity of the population should be of at least as
wuch concem to each commonwealth as are infections
'}lseam. Llodks forward to the time when heredity counsel-
ing will be available 1 every large center of ‘population.
§uch a development, however, is not hikely to be achieved
E:?:ﬁ near fubure. For one thing,.it would be impossible

wore than 4 few such sexvices with the, geneticists
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now available who have had training in genetic counseling.

Interest in genetic counseling, however, is rapidly
spreading. Kuowledge of the mode of heredity of human
defects also is expanding. It is only a question of time, in
my opinion, before heredity counseling service will be
d ded by o ities all over the nation.




6 The Meaning

of Empiric Risk Figures

for Disease or Defect

JAMES V. NEEL

In genetic counseling extensive recousse is had o “empiric
nsk figures ” In general, such Bgures are statements, ba§Ed
on experience rather than an understandimg of etiological
echanisms, of the Wkelhood that 2 particular condition
wall be present or develop in a particular individual under
2 particular set of cireumstances, For example, we have
empuie risk figures for the Wkebhood of the recurrence of 2
ohuld with 2 harelip, once such a ¢hild has been hom o
parents normal m this respect, whose antecedents were
kewise without the trait. Or, using the same trait as an
example, we bave empiric risk figures fos the Bkelibood
that when 2n indwidual with a harelip marries 2 nonmal
mdvadual, the chridren of this wmon may be expected to
extubit thus tyaat,

Empine nsk figures are wsually assembled as follows:
an investigator interested in a particular tait, say harelip,
takes 2 careful family histosy each time he examines an
aflected individual. Let us say that he finds that 100 such
tndwidusls, al} born of nonmal parents, have 300 stblings,
of whom 15 extubit a harelip. The empiric tisk of en-
couptenng this trait among the siblings of an affected

8
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individual is thus 5 per cent, and this risk could then be
applied to the probability of any future siblings of such
an individual exhibiting the defect.

A question that often arises in the derivation of risk
fgures is whether all the siblings of an affected individual
should enter into the derivation of the risk figures, or oaly
those born subsequent to the affected propositus. Many
of the empiric risk figures in the medical Literature have
made use of all siblings. In so doing, there is the tacit 25
sumption that the risk remains constant with parental age
and parity. With respect to congenital malformations, 2
elass of defects for which empiric risk figures are commonly
used, this is not a correct assumption, the frequency of
congenital defect rising significantly among the children
bom to older mothers. Thus, in the Japanese material de-
scribed by Dr. Schull and myself (5), congenital defects
are two to three times as frequent among the children of
mothers over 40 than the children of younger mothers; and
this increase has not as yet been shown to be associated
with any particular defect or group of defeets. In the
case of congenital defect, then, truly accurato empiric
visk figures should probably be based only on children bom
subsequent to the birth of the first affected, although the
actual correction so introduced will not usually be large.

In the case of Mongolism, one of the most frequently
encountered congenital defects, this age effect is especially
striking, Thus, among all the siblings of children with
Mongolism, the frequency of Mongolism is about 1 per
cent. However, among children born subsequent to the
birth of 2 Mengol, the frequency of the condition is about
4 per cent. The latter is the corvect empiric risk figure,
since it is the subsequent children whom the parents are

inquiring about (1).
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As empirfe risk figure carries RO implications concerning
etlogy and s, in fant, an expression of ignorance concenn-
ing etiology. Where the genesis of 2 par‘t!culat grait is
understood, one need not rely on empiric risk figures. For
isssmee, consider a very rave, secessively inherited syn-
drome. As material on this condition accumulates, it will
frst become apparent that there is sn appreciable recur-
vence sitk, I¢ will also becorae apparent that there is more

nsanguineops marriage among the parents of affected
indwiduals than in the popul at large. In time, the
tecurrense visk will be shown to approximate 23 ger cent
and the data wilk justify the conclusion that this is a reces-
sively wherited trait. At this point, one can base one’s
predictions on a specific genetic mechaninn.

An important cosollary of the fact that exmpide risk
figures reflect our ignorance as to precise etiofogy is the
conclusion that the application of such figures to the in-
dividua} case may in reality be quite misleading. Thus,
curvent thought concerntnp the etwlogy of congenital de-
feet cloarly emphasizes the concept of muiltiple causative
factors, Some individuals with such a trait as harelip may

owe the condition, to & transient disturhance of matermal
metabobsn duning pregnancy o1 1o a pare aceident in
the complex machunery of development, an accident that
hasna d probability of repeating itself. Other such
wdividuals may owe their condition primasily to theiy
genetic consttution. Fuwally—aod 1 suspect this is the
largest group--the trait in some individuals may result
from an steraction between featutes of the intrauterine

and the individual's genetic 1€
gx:red so:X.OA . ““ .kﬁ ey 8 P

» Ong over-ail ris @ applis

will in some instances ovexei‘:?rma e v hess cases

te the risk, and in ather
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instances underestimate it. One of the really pressing needs
in genetic counseling is the development of methods that
will permit us to distinguish between these possibilitics.
Considerable progress has been made toward detecting
individuals who are the genetic carriers of varigus inkesited
traits (reviews in 38, 4, 2). An extension of this same
approach to the field of congenital defect may be fruitful,
in that some parents might be found to exhibit on close
scrutiny subclinical findings that would indicate they were
the carriers of certain genes responsible for hereditary
defect, while other individuals would not exhibit these
Bndings.

"The empixic risk figure employed in a genetic counseling
problem is at best a tentative figure, subject to revision
in the light of future experience. Thus, we have on
several occasions been consulted by parents whose first-
born has exhibited a very rare constellation of con-
genital abnormalities. Since empiric risk figures on this
specific constellation were Iacking, we fell back on the
rule of thumb that there is in the neighborhood of 2 3 to 5
per cent recurrence risk for most of the carcfully studied
congenital defects. This general figure, together with other
pertinent information, was given the parents as a guide
for their thinking. However, it was always emphasized
that simple recessive inheritance could not be ruled out,
and if they should have the misfortune to have & sccond
child with the same combination of defects, then a revision
of the recurrence risk may be in order.

Finally, to round out this presentation, I should state the
obvious, that empiric risk figures are no substitute for 2
careful family history. Such a history will sometimes de-
lineate high risk familics, to whom the ordinary figures do

not apply-
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In summasy, then, empiric xisk figures ave essens,\allg
pragmatic probability st ts based on t
medica} statisties, The figure emplayed for any specific
defect vndoubtedly encompasses 3 number of different
etiologies. A task confronting human genetics is to leamn
1o distinguish between these etiologies, a develop thay
will put genetic counseling on a saunder basis.
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instances underestimate it. One of the really pressing needs
in genelic counseling is the development of methods that
will permit us to distinguish between these possibilitics.
Considerable progress has been made toward detecting
individuals who are the genctic carriers of various inherited
traits (reviews in 8, 4, 2). An cxtension of this same
i_xpproach to the field of congenital defect may be fruitful,
in that some parents might be found to exhibit on close
scrutiny subclinical findings that would indicate they were
the carriers of certain genes responsible for hereditary
defect, while other individuals would not exhibit these
findings.

The empiric risk figure employed ina genetic counseling
problem is at best a tentative figure, subject to revision
in the light of future experience. Thus, we have on
several occasions been consulted by parents whoso first
born has exhibited a very rare constclation of eon-
geaital abnormalities. Since empiric risk fgures on this
specific constellation were Iacking, we fell back on the
rule of thumb that there is in the neighborhood of 3 3105
per cent recurrence risk for most of the carcfully studied
congenital defects. This gencral figure, together with other
pertinent information, was given the parents as a guide
for their thinking. However, it was always emphasized
that simple recessive inheritance conld not be ruled out,
and if they should have the misfortune to have a second
child with the same combination of defects, then a revision
of the reeurrence risk may be in order.

Finally, to round out this presentation, I should state the
obvious, that empiric risk figures are no substitute for a
careful family history. Such a history will sometimes de-
lineate high risk familics, to whom the ordinary figures do

not apply.
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many counseling problems divectly, an‘d who will refer
the more difficult problems to the sp tin g &
Establishing contact with patients needed for researc
projects can be done in a variety of ways. Usually a {np:ﬂxod
is required for obtaining an unselected and statistically
unbiased series of patients of a type suitable for the re~
seatch plan, Often this will depend on the establishment
of close rapport between the geneticist and the house staff
of the teaching hospital. Arrangements should be made
with the chief of the proper service for notification on e}d-
mission of any patient suspected of having the eondition
selected for study. This should be supplemented by an
asrangement with the record brarias to obtain notification
concerning all hospital records received bearing the de-
sired diagnosis as these records are received on discharge
of the patients. A plan of this type wnst be implemented
by seetng the patients promptly and obtaining the neces-
saty studies, and leaving a consultant’s note on. the hospital

wecord, and also by conferences with the house oficers
concerned.

Research problems may also require the collection of
information on a series of cases previowsly seem in one
or more hospitals or clinies, As the patients are no longer
immediately available, this requires & record search and
vsually home vists, The techmique of eonducting survey
studies of this type was discussed extensively at the con-
ference on problems and methods in human genetics held
at the National Institates of Health in Getober of 1053
20 published in the American Journal of Human Genetics
{3, 1, 2). In these studies contact with the patient is
usually established by o field workes, and this contact is
often made much easier by working through the family
physician,




7 Procedures for Referral
to Heredity Counselors

€. NASH HERNDON

The term “referral” should be interpreted broadly to in-
clude all mechanisms whereby the heredity counselor and
the patient, or members of his family, come into contact.
It may be useful to consider xeferral procedures in relation
to the primary functions of a medical center. Generally
speaking, a medical center has three major functions, These
are, first, teaching; second, rescarcly; third, patient care.
Many medical educators rank these functions in im-
portance in the order given.

A teaching service requires a well-balanced varicty of
problems to provide a flow of suitable material for the
purpose of training students and house officers. Most of
the material needed for teaching can be provided by the
normal flow of patients found on any active pediatric and
medical service. This material can be readily utilized by
making arrangements for the heredity counselor to attend
ward rounds and staff conferences normally held on these
services. Conferences with the students and house officers
assigned to patients of genctic interest can be used to guide
the student in collecting suitable pedigree material and in
outlining suitable advice to the patient or his family. This
function is particularly valuable in increasing the number
of physicians in the community who are able to handle

7
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standing between the counselor snd the agency concerning
\he method of referral and the information to be collected
aod sopplied by the agency. This can be made more
effective if the cownselor wil give oceasional educational
a0d mformational talcs to staff meetings of agency workers
and o other moetings of social workers, public health
nurses, and other personnel concerned. In dealing with
agenties, the problem of privilaged communication must
be handled with care. The counselor may submit a Teport
ta the agency oely if he has written penmission from the
patient or bis family to do so. The counselor must be caxefud
1o thserve the pattern of medical ethics and the legal

qui for ion of i Gon 10 nOR-
medical personnel, The patient will usvally regard the
counselor as equivalent to a physician m terms of doctor-
pabient relationships, and the « lor must avoid any
action that could possibly be construed as malpractice, Tn

is conneetion it is most impartant to keep an exact record

of the advice given to the patent verbally and to keep
records of all con d Even with agy ferred

. N : 7 <
Jadients, it seems advisable 1o work with the patients

famuly physician i€ thus is at all possible or 1o suggest that
be obtain a physician

o addtion to patients referred by others, some patients
wil refer themselves. The existence of a heredity clinic is
often publicized in newspaper or magazine articles, asd
numerous mai} mquines are often roceived after such pub-
bietky. Allletters so receved should be answered, but much

caution and tact are required. Some of these will be 1o-
quests for general wé ion, for ple, stud Wwiite
g teon papers, and these may wsually be handled by a
routme 1e1}er or by sending appropriate pamphlets. Re-
quests for information on speesfic diseases o specific family
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“The function of patient care involves all referralsthatare
initiated by the patient, his physician, or a social agency,
and will be unrelated to the research activities of the de-
partment. These referrals may be received in several ways.
The staff geneticist may receive consultation requests oa
patients in the hospital or clinic from the attending pby-
sician in the usual consulting routine of the hospital, If the
geneticist succceds in demonstrating to his clinical col-
leagues his usefulness in the management of clinical
problems, this consultation service can be expected to
become rather heavy. Similar referrals may also e received
from practicing physicians whose offices are located outside
of the medical center. These referrals are usually made
by letter or by telephone. The magnitude of this service
depends upon the degree of pemetic education of the
physicians practicing in the community or area and their
awareness of the usefulness and availability of the consult-
ing service. In our experience the bulk of referrals of this
type are received from physicians who took courses in
medical genetics as students or were house officers in 2
teaching hospital with 2 genetics service. Awareness of the
usefulness of this service can be stimulated by talks o
county medical socicties and other medical groups. It is
important to maintain an clficient appointment schedule
and to report findings and recommendations by letter
promply to the referring physician. The patient should be
encouraged to remain under the care of the referring

hysician, and the ¢ [ should work in co-operation
ith the referring physician.

Referrals may also be received from varions social
agencies, including welfare departments, health depast-
ments, adoption agencies, and varous private service
organizations. These must be based on a mutual under
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tyween the cownselor and the agency conceming
&?::&E; of referral and the information ta be collected
and supplied by the agency. This can be made x.norei
effective if the counselor will give occasional educationa!
andinformationat talks to staff meetings of agency workers
asd to other meetings of social workers, public health
wuses, and other personnel concermed, In dealing with
agencies, the problem of privileged commmunteation must
be handled with care. The counselor may submit a report
to the agency only if he has written permission from the
patient or his family to do so, The counselor must be careful
to observe the pattern of medical ethics and the legal
sequirements for transmission of informahion to won-
medical personnel. The patient will usually regard the

for as Jent to a physician in terms of doctor-
patient rel ps, and the lor must avoid any
action that could possibly be construed as malpractice. In
this congeetion it 15 most important to keep an. exact 1ecord
of the advice given to the patient verbally and to keep
records of all pond Even with agency-referred
paneats, 1t seems advisable to work with the patients
family physician f this is at all possible or to suggest that
be obtam a physician.

In2ddition to patients referred by others, some patients
will refer themselves. The exsstence of a heredity clinic is
often publicized in newspaper or magazine articles, and
numerous mail inquiries are often recewed after such pub-
Haaty. Ald letters so reccived should be answered, but much

caution and tact are required. Some of these will be te-
4uests for general information, for ple, students wat-
ing term papers, and these may usually be handled bya
routine letter or by sending approprate pamphlets. Re-
quests for iformation on specific diseases or specific family
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problems are potentially dangerous and must be handled
with care. In our experience information given in such
letters is often erropeous and could Jead to improper advice
if one attempted to supply genetic counsel upon such
inadequate information, It is surprising how often such
letters give incorrect diagnostic information, apparently
resulting from misunderstanding or misinterpretation of
verbal information received from physicians, Giving gen-
etic advice on the basis of an unsupported letter should
be avoided. Every effort should be made to induce the
patient to consult his family physician and obtain referral
through this source, or to have the patient visit the clinic
for both diagnostic examination and genetic study. It is
often possible to give suitable advice to a physician for
transmission to a patient that cannot be seen in person,
but this should be based only upon accurate diagnostic
and pedigree information collected by the referring phy-
sician,

A final type of referral is that which may be received
from a court in medicolegal cases. These must also be
handled with care to meet the legal requirements for blood
group testing. Arrangements for blood testing are usually
made by attorneys and upon court order. Care must be
taken to maintain the legally required chain of evidence.
The individuals concerned must be properly identificd,
and preferably the opposing parties to the action should
identify each other in the presence of the geneticist. Re-

orts with proper interpretation should be sent direct to
the clerk of the court concerned, with copies going to the
attorneys representing both parties.

In summary, patients may be referred to the genctic
counselor in many ways and for many purposes. In general,
it is advisable to work with the patient’s physician if this
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is at alf possible. Due care must be taken to avoid errors
that can aceur as a result of incomplete diaguostic or in-
accurate pedigree information, and careful record keeping
and tmr;:.pforb‘.ng to the proper physician or agency is es-
sent;
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8 Types of Problems Presented

to Genetic Counselors

F. CLARKE FRASER

My discussion wil] pe limited to what kinds of questions
genetic counselors are required to answer, how many cases
they may expeet o deal with, and where the questions
Come from. In order to 8et some information to talke about,
I sent a rather rough—and-ready Questionnaire to some of
™y counseling friends, whe have been very generous in
their response, and whom I would like to thank for their
Co-operation, The object was simply to get some impres-
sions of the sort of case-load carried by counseling centers,
and no chims to statistical validity are made, The ques-
tions dealt with the number of cases referred per month,
what proportion were referred from hospital wards, prac-
titioners, or came dircetly, what categories of questions
were asked, and the fve most frequent conditions en-
countered.

NUMBER OF CASES

corespondents might include referrals for zygosity diag-
instance, and others might not. The

7%
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aswers ranged from 1 to 40 referrals per month. This
volume migl%t e expected to rise somewhat as tbebefmeﬁts
of genetie counseling hecome more widely anyecmtEf,l.
However, it seems unlikely that counseling centers will
ever becomo self-supporting on the basis of income from
fees, {This 15 ove of the problems of genetic counselors.)
Na information concexping fees was gathered by the ques-
tomnase, but it seems from personal conversation that at
present fees are usvally not chasged.

SCURCES OF REFERRALS

The sources of referrals would be expected to vary
widely acovrding to the organization of the particular cen-
ter, and so they did. Counsel ated with medical
centers received anywhere from 20 to 80 per cent of their
seferrals from the hospital wards. The propoxtion of cases
tefessed from physicians varied from 10 to 80 per cent,
and the proportion that came directly to the counselor
varied from © to 90 per cent. Some centers actwely dis-
churage the duect approach, and one center msists that
wefersals shall be through a practitioner or hospital. Our
department docs not emplay sach a hard-asdfast rule,
but we behieve that in genetic counseling, as wath any
medical specialty, the practice of referring cases through
medical soucces should be encowraged. For one thing, it
15 eaner to get reliable medical information about cases

r:f;‘:lr:sd wn this way, and, for another, the connselor
prestige in the eyes of the patient by this a 3
Additional sources of m}en-als axe?ns&imﬁa};s and fg;zgls
but seferrals from these sources appear to be in the mi:
x;;?itze ic\';m.\ ce‘niexs, :n&luﬁm_g ouzs, try to avoid giving
y mail, ik S person g

isgiven
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information is so remotely situated that there seems to be
no alterative. I think several of you have had experience
recently with a request from New Zealand for advice as to
a contemplated cousin marriage. This person apparently
also conducted a survey of genetic counselors—it would be
interesting to see how much variety there was in the replies.

TYPES OF QUESTIONS

The questions asked of the counselor could be grouped
in a number of categories. The most frequent type of
question seems to deal with whether parents should have
a baby, the problem arising either because they had
already had a child with some disease of presumed or
actual familial tendency, or because some such discase was
present in one of the parents themselves or in some more
distant relative. The next most frequent type of question
deals with the desirability of a contemplated marriage,
either because of consanguinity or some genetic disease in
one of the families involved. Some cases are referred for
an opinion as to the genetic suitability of an adoeption pro-
cedure, some for an interpretation of the cause of a child’s
illness or defect (apart from cugenic considerations), some
for an opinion as to the chances of a sibling or other relative
of an affected person becoming affected in the future, and
a few for other reasons such as paternity disputes, zygosity
diagnosis in twins, dermatoglyphic diagnosis of Mongolisoi,
and diagnosis of rare, obscure diseases. We have had, as
yet, no experience with artificial insemination, although the
procedure has been discussed in a few cases, and we have,
as yet, had no requests for DNA transformations, although

we are expecting one any day!
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We did have quite » number of requests to diagnose sex
before bisth after the Richardson saliva test became known,
and 1 smight mention, incidentally, that although one
could make the diaguosis with better than 80 per ceat
accusacy, & few cases that were WiODg Weie S0 upsetting
to the pavents that they far outweighed the minos enefits
of the ones that were fight, and we no Jonger provide
this service,

The specifie conditions involved were of such great
variety that there is little point in discussing them in de-
tal, “Congenital malformation” was the group most fre-
quently mentioned m the questd Others that
appeared several times wese neuropsychiatric conditions,
consangwinity, Negro-white skin color, Mongolism, snd
Bh trouble. The type of condition referred would be
expected to depend somewhat on the interests and situe-
tion of the counselor. Dr. Kallmann would no deubt find a
Bigh proportion of his referrals were psychiatrie prob-
Yems, and Dr. Walker almost certainly gets a lot of Mon-
goloid umbeesdes referved 1o her. Hemorrhagic diatheses
fonm a Yarge portion of the cases referred to Dy, Herndon,
beeause of his hematelogical colleagues’ fntesest in clotting
mechaaisms, Unbke some centers, we ave hardly ever
bothered with skin colox prob) and the & togi
handles cases of Bl disease and disputed pliemity. Most
of the counselors questioned reported a “miscellancous”
category including 2 wide variety of rare hut relatively
clca:}-gu\ daseases, é;m J‘mmexous o mention here, and it
would seem probable that a large part of i
ucxc dhealllx gvxlzh cases of this so:i P connseling prac-

shall be interested to hear how well, o
rough impressions of the nature of a oll’“nsfﬂ};:'lsny' :?g::g
conrespond with those of other members of maf‘ group.




9 Types of Advice Given
by Heredity Counselors: |

FRANZ J. KALLMANN

The decision to save the least conformable topic of this
interesting symposium for the very Jast, like fireworks, was
an act of prudence rather than a reflection of hidden
sentiments. With the types of advice given in heredity
clinics depending primarily on the functional character of
the clinic, the nature of the problems presented, and tho
professional qualifications of the counselors available, there
can be no uniformity in this area. It is also clear that, while
the unfolding of some inevitable differences of apinion
may be both sparkling and noisy, the general effect of such
freworks is harmless and good fun,

In other words, even if I do not always see eye to eyo
with everyone on some psychiatric issues, we are still
dedicated to 2 common cause. More specifically, we are all
agreed that heredity counseling is an important and rather
exacting task which requires a high degree of proficiency
and must be learned. In the last analysis, the type of advico
given can never be better than the level of professional
competence of the counselor who is giving it. It is there-
fore doubly regrettable, as has been stressed by Hemdon
(3) and athers (6, 8, 14}, that although counseling in
medical genetics is part of 2 preventive public health
scheme, our training programs have yet to prepare future

80
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heredsty counselors for activity in this vital sector of
blie health work. .
pu(k:ier these ci the simplest way of def} ning
the kind of advice given by a heredity counselar would he
to paraphrase. Calvin Coolidge’s account of & sesmon on
sin, Just as Coolidge's preacher was agin it, s0 we Taight

say that gesvtic counseling should be free of it—-at least
asmuch 2 possible,

COUNSELING WITHOUT SIN

While there are major and minor sins in operating a unit
for providing advice ia matters of human heredity, tlns‘dxs:
tinction may vary dng to whether & 3
concern i with premantal, marital, preparentbood or pre-
adoption problems, 1f the contact is directly with the per-
sons secking counsel, rather than with their regular physi-
n o1 a public health agencey, the least pardonable sins in
eounseling work are violations of one of the following rutes:

1. The responsibility of ling should be delegated
only to g 1 who are professionally competent, tact-
ful, and mature enough to empathize with persons in need
of guidance, Such workers will always be mindfu) of the
fact that as members of a health service team, they ave
expected to understand the age-old medical principle of
uil nocer, Pessons w whom fears of a arippling or fatal
disease have been instlled or aggravated by thoughtless
of strennously reabistic remarks of an inexperienced coyg-
sclor are hkely to misunterpret even the most Iogical kind
of advice and may beeosme as distsessed and debilitated as
f they were actually aficted with the disease they dread

27, 15). It makes bttle diffevence whether one has
cancer or 15 mortally sfraid of it
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by Heredity Counselors: |

FRANZ J, KALIMANN

The decision to save the least conformable topic of this
interesting symposium for the very last, like fireworks, was
an act of prudence rather than a reflection of hidden
sentiments. With the types of advice given in heredity
clinies depending primarily on the functional character of
the clinic, the nature of the problems presented, and the
professional qualifications of the counselors available, there
can be o uniformity in this area. It is also clear that, while
the unfolding of some inevitable differences of opinion
may be both sparkling and noisy, the general effect of such
fireworks is harmless and good fun.

In other words, even if I do not always see eye to eye
with everyone on some psychiatric issues, we are still
dedicated to a common cause. More specifically, we are all
agreed that heredity counseling is an important and rather
exacting task which requires a high degree of proficiency
and must be leamed. In the last analysis, the type of advice
given can never be better than the level of prafessional
competence of the counselor who is giving it. It is there-
fore doubly regrettable, as has been stressed by Hemdon
(3) and others (6, 8, 14), that although counseling in
medical genetics is part of a preventive public health
scheme, our training programs have yet to prepare future
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FRANZ J. KALLMANN

The decision to save the least conformable topic of this
interesting symposium for the very last, like fireworks, was
an act of prudence rather than a reflection of hidden
sentiments. With the types of advice given in heredity
clinics depending primarily on the functional character of
the clinic, the nature of the problems presented, and the
professional qualifications of the counselors available, there
can be no uniformity in this area. It is also clear that, while
the unfolding of some inevitable differences of opinion
may be both sparkling and noisy, the general effect of such
fireworks is harmless and good fun.

In other words, even if I do not always sce eye to cye
with everyone on some psychiatric issues, we are still
dedicated to a common cause. More specifically, we are all
agreed that heredity counseling is an important and rather
exacting task which requires a high degrec of proficiency
and must be learned. In the last analysis, the type of advice
given can never be better than the level of professional
competence of the counselor who is giving it. It is there-
fore doubly regrettable, as has been stressed by Herndon
(8) and others (6, 8, 14), that although counseling in
medical genetics is part of a_preventive public health
scheme, our training programs have yet to prepare future

8
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2, Inasmuch as specific counseling problems of clinical
genetics require evaluation in terms of the total health
and adjustment levels of a given family, they should never
be dealt with in an impersonal way. Mail order methods
may be profitable in other fields of endeavor but not in
counseling work, By correspondence it s difficult to form
an opinion regarding the predictable stability of the home
a young woman will share with her future hushand after
a psychotic episode, or into which a child with a caleulable
morbidity risk will be bom.

8. 1f the genetic counseling problem presented concerns
a clearly pathological trait, it is essential to bear in mind
that the potential health risks connected with marriage on
the one hand, and with parenthood, on the other, may
differ so considerably as to call for opposite decisions and
entirely different supportive reorientation designs (4, 5
6). Whatever the preferential pattern of conduct with
respect to the two issues may be, they ate to be kept apart
in most areas of genetic guidance and should not be sub-
ject to biased value judgments on the part of the counselor.

4. Persons requesting genetic advice cannot always be
presumed to be capable of making a realistic decision as
to the choice of a mate, or the advisability of parenthood,
without support in the form of directive guidance and
encouragement. As is true in recommending any restrictive
regimen, persons coming to heredity clinies may have to
be told how to adjust, for instance, to a childiess marriage
or a family deliberately limited in size.

It is undeniable that reality enforcement without guid-
ance may create anxiety, conflict, and ill health (2,7, 10)
and, therefore, is inconsistent with accepted standards of
medical cthics as applicd to the work of related scrvic'o
professions in the field of public health (14, 15). Henco it
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i i i jon-relieving
would seem inappropriate to withhold tension-relieving
support from indigisive and perplexed m&x;;xé_\mls when ﬁxt
es withi ver to provide such help in a genene
- mfhm s P‘we;t; f ible, of course, that counsel-
ing pxob!st of this kind are particuladly comnon in a
genelics dep d with a psychiatzic institute.
1tis safe to assume, however, that similar problems are

encouatered in heseddity clinies specializing in other areas
of climcal genetics.

In line with the four vules for counseling without sin,
overy beredity counselor should be able to determine when
be cannot sefrain from giving “Sirections as to what clients
should do” ¢ when he cannot rely on the diagnosis pre-
wated to him {11, 12, 13). Even ju those centess where
genetic counseling is merely regarded as “a type of social
work carried out by the geneticist or family physician”
(1), 1ts main abjectives wilk not always be confined to
promating the happiness of marsied couples. Apart from
cteating “subspecialty barriers” within ax inportant disci-
phae thathas much need. of teamwork and co-operation {2,
15}, such conswictive formulations may cause us ta lose
sight of the over-all mission of medical genetics in the Geld
of public health.

Pasenthetscally, 1 think we should distinguish between
plans for & genetic information center and those for
a genetic hog center. 1§ from Arizona
wates and wants to find out what is Jmown shbiout the
genetie aspects of Tay-Sachs disease ox some other disease,
and f the given information is supplied by letter, 1 have
oot done any counsebing, ¥ have pravided information,

My coneept of genetic counseling refers to requests for
guidance in the presence of famitial discase, and this kind
of activity should, in my opinion, not be bandled in an e
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personal way. We have to know the peaple, their personalis
ties, and their family situations before we give counsel.

Nor do I think that genetic counscling is always a one-
shot proposition, It may not be possible to give all the
required guidance in one session, We have no difficulty
in getting people back after six months or a year.

One other point: Medical genetics is to me as important
a specialty as radiology or psychoanalysis or any other
professional service, It requires a highly specialized kind
of knowledge and experience. The majority of general
practitioners cannot be expected to have the degreo of
specialized training nec y for counseling purposes.
They should know where they can get competent advice as
to the genetic aspects of a family’s problems. I think there
should be departments of medical genetics, preferably in
avery state or in several areas of a large state, Tho public,
the public health agencies, other medical specialists, and
the general practitioners should know where they can
get specialized advice in regard to genetic problems. Often
T offer advice as to inheritance problems in the frame of
our departmental activities; I do not render it as a prac-
ticing psychiatrist,

To illustrate the willingness of guidance-secking people
to co-operate with a personalized counseling program, 1
should like to quote from a rather typical exchange of
correspondence. A few weeks ago, we received an airmatl
letter from a young woman in Georgia, which read in part:
“I am engaged to marry a young man who has a history
of abnommality in bis family. His parents are alcoholics,
and of his four brothers and sisters three are fecble-minded
and unable to care for themselves. . . . I would like to
have children after we are married, but would rather adopt
them than have any ourselves if they were likely to be as
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wfostuate as his brothers and sisters. . . . Would you
please let me Jmow what your optaion is in the near futur?»
2 we are planning to be mawied soon and this problem is
causing us a great deal of concern, .7

Following our usual procedure, we advised the young
Yidy that her problem was too important te be dealt with
by mail. Among other things, it was suggested that she and
ber fiancé come to see us. Her reply speaks for itself:
“... We have decided 1o take your advice and postpone
any decision as to whether or not to have children until
we can consult with you. Circumstances prevent our being
able 1o come to New York at this time, but we are hopeful
that by the first of the year it may he possible. We will con-
tact you again at that time. Thank you for your courtesy”
-2 closug sentiment that echoes my own at this moment,
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personal way. We have to know the people, their personali-
ties, and their family situations before we give counsel.

Nor do I think that genetic counseling is always a one-
shot proposition. It may not be possible to give all the
required guidance in one session. We have no difficulty
in getting people back after six months or a year.

One other point: Medical genetics is to me as impartant
a specialty as radiology or psychoanalysis or any other
professional service. It requires a highly specialized kind
of knowledge and experience. The majority of general
practitioners cannot be expected to have the degree of
specialized training necessary for counseling purposes.
They should know where they can get competent advice as
to the genetic aspects of a family’s problems. I think there
should be departments of medical genetics, preferably in
every state or in several areas of a large state. The public,
the public health agencies, other medical specialists, and
the general practitioners should know where they can
get specialized advice in regard to genetic problems. Often
I offer advice as to inheritance problems in the frame of
our departmental activities; I do not render it as a prac-
ticing psychiatrist.

To iHlustrate the willingness of guidance-sceking people
to co-operate with a personalized counseling program, I
should like to quote from a rather typical exchange of
cosrespondence. A few weeks ago, we received an airmail
letter from a young woman in Geosgia, which read in part:
“I am engaged $o marry a young man who has 2 history
of abpormality in his family. His parents are alcoholics,
and of his four brothers and sisters three are fecble-minded
and unable to care for themselves, . . . I would like to
have children after we are married, but would rather adopt
them than have any ourselves if they were likely to be as
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couple wil resent the statement and fook elsewhere for ’:;
Tess doguati presentation of the situation. Conversel{‘,X :
you again rest upen authority and telt the courle al

there i no danger of a repetition of an abnormality, they
may doubt the statement with resulting frustration. 1t
vould seem cleat from the whole of our cultural experience
that people do not wish to be told how many children
they can have. This is the reason that most genetic coun-
selors hasize that decish Teg; di g Tep tion
muwst be made by the couples thewmselves, Furthermore, L
«an assure you from both my persopal and professmne}l
experience that the cougle is not prepared to make their
decision about subsequent reproductive intentivns at the
time they get the genetie counseling, They will take their

time and think over what they have leamed, or thought
they leamned.

There is a fund £l .6

1

psychiatric
and genetic counseling, The psychiatrist can expect and
demand a number of sessions with the patient. The genetic
counselor cannot demand this and usually expects to have
only ope meeting with the cheents. If there are two or even
three meetings with the couple, it often means that a poor
job of teaching was done at the Brst mesting. Genetic
5

z s o hot proposition, most of the Yme.
Subsequent to the bisth of a child 2 couple may TEappear
for a further evaluation of the situation,

The experience at the Dight Tostitute i the same as
what seems to have occurred i Denmark at Professor
Kemyp's Institute of Human Genetics, The proportion of
personal contacts with the peopls invelved is diminishing,
The proportion of phone and mail contacts with the clients
physictan 1 wacreasing, Phone and mail contacts are not
sabufaciory methods of counscling and, knowing this, some
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xepresents o general genetic counseling practice that
could be expected to come to any person identified a5
being experienced in human genetics. Cenerally, the cients
do not expect nor want very much beyond the genetic
information, and an understanding of it, for which they
have been referred by their physician, frequently an obstes
trician, Of course it would bo highly doesirable if the
counselor could have had several years of practice in obstet-
ries, pediatrics, psychiatry and hematology, to name
a few of the pestinent disciplines, in order to gain a solid
background in all felds. Probably the best that can be
boped for, however, is that he might have an M.D, in
addition to his PhD. in genetics. These fields ave all im-
portant in counseling, and there are many other ones that
would be equally useful, such as legal training and social
work, T assurc you that training in all these disciplines and
others would be most helpful in answering the questions
posed in general genetic counseling. As no one could ever
qualify as an expert in all these areas, genetic counseling
will always be somewhat imperfect. Purthermore, if a per-
son did qualify in all the most important areas, he would
have reached a pinnacle of professionalism that would
make him the world’s worst genetic counselor. Profession-
akism leads to a kind of aloofness and austerity that expeets
automatic acceptance of the pronouncements given. AS
these expectations may exceed actuahties, bitteress may
result and the counseling has failed. As the old gag goes,
“You can always tell a Harvard man but you cau't tell him
much.”

What you can tell a person or couple depends upon the
situation, which is practically ahvays unique. If you say to
the couple, as many physicians have said, “You must not
have any more childsen,” there &5 o goad chance that tho
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attbudes ace established early ia life and modiBied only
overalong period of time. ¥ the genetic caunselor attempts
to sell any particular reproductive attitode t00. Yigﬂf‘)“dl’r
hewill certainly be rebuffed, Even the obstetrician cannot
extensively explore his patient’s mind on the subjest of re-
productive attitudes at the frst meeting,

When the day comes that we have nformation about
Gebetervzygote, how are we going to answer cestain ques-
tions? We Inow that in newrclogical disease the age of
incidence is xatber young, so that a person with a domi-
nant gene, unless killed in an accident, may live to face
a50per cent visk that he will develop the disease. The day
s probably commng when we will bie able to predict that
acertain individual will have this disease, that three sistess
are uot going tohave it, that one of their brothers perhaps
. Caa we benefit those who are not going to have the
disease by telling them they are not? And refuse to say
anything to the one who is going to bave it? 1 have been
esploring this for 2 long tme with our Department of
Psychiatry; unfortunately, it has not been helphud, 1 sus.
Pect that thus problez must be faced before long.

In conclusion, it should be clear that to me the people
wha come for genetic vounseling are clients and not pa.
Yents. They are just 25 normal as the clients of 2 lawyer
Or sacia} warker, or peshaps more 5o becanse, in peneral,
they are faly Lterate, nr they would not know about you
o seck adwice from you, They come for information that
they hope will selieve their anxieties about the future,
Fortunately, the information obtamed alrost always does
seem 1o dimunish theic fears aud stabilize their thinking,
They very froquently ask: Is there a chance that 1 can hava
suy sormal children? The chances may be 97 per cent that
the neat uld will be nermal, using visk Sures for some
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of the physicians refer the couple to the counseling center,
but some do not. It is clear that the main body of counsel-
ing in medical genetics in the future will be done by
physicians not located at counseling centers. This should
be obvious. There are many thousands of families who have
questions about human genetics, They are not located
anywhere near a counseling center and have never heard
that such exist, and, naturally, they ask their family physi-
cian whatever question they have in mind, The eventual
remedy, of course, for the difficulty here is better training
for the physician in human genetics so that he can do
adequately the bulk of the genetic counseling, which is
coming to him already, and which in many cases he does
not do adequately now.

The question is still before us as to what to tell the
couples that do come to the Dight Institute for counseling.
While we cannot order them to produce a particular num-
ber of children related to the gravity of their situation, we
can guide them to some approximate understanding of
what the risk actually is. This is a tough job in itself, as the
clients do not usually have much comprehension of proba-
bility even in the simplest penny-tossing form, If the risk
picture can be satisfactorily transmitted to the clients, they
will eventually try to fit their reproductive behavior to it.
The means by which they do this will be influenced by the
cultural and religious pattern in which they were reared.
It is not likely that the genetic counselor can change these
attitudes very greatly with the one shot he has. Further-
more, the clients in general know about the techniques,
and only once in my experience has any client thought that
I could personally fix her up with the changes that she
wanted to take place. Most of them realize that this func-

tion obviously belongs to somebody clse. Reproductive
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of the physicians refer the couple to the counseling center,
but some do not. It is clear that the main body of counsel-
ing in medical genetics in the future will be done by
physicians not located at counseling centers, This should
be obvious. There are many thousands of families who have
questions about human genetics. They are not located
anywhere near a counseling center and have never heard
that such exist, and, naturally, they ask their family physi-
cian whatever question they have in mind, The eventual
remedy, of course, for the difficulty here is better training
for the physician in human genetics so that he can do
adequately the bulk of the genctic counseling, which is
coming to him already, and which in many cases he does
not do adequately now.

The question is still before us as to what to tell the
couples that do come to the Dight Institute for counseling.
While we cannot order them to produce a particular num-
ber of children related to the gravity of their situation, we
can guide them to some approximate understanding of
what the risk actually is. This is a tough job in itself, as the
clients do not usually have much comprehension of proba-
bility even in the simplest penny-tossing form, If the risk
picture can be satisfactorily transmitted to the clients, they
will eventually try to fit their reproductive behavior to it.
The means by which they do this will be influcnced by the
cultoral and religious pattern in which they were reared.
1t is not likely that the genetic counselor can change these
attitudes very greatly with the one shot he has. Further-
more, the clients in general know about the techniques,
and only once in my experience has any client thought that
I could personally fix her up with the changes that she
wanted to take place. Most of them realize that this func-
tion obviously belongs to somebody clse. Reproductive
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PROSBLEMS OF THE GENETIC COUNSELOR
CLARENCE P. OLWVER

{n most of the papers here there is very litle that is
controversial, they have done the job so well that X rather
hesitate to make many comments, But 1 do want to be cer-
tain that some thimgs have not been misunderstood, or will
5ot be misunderstood, and I want to bring out one other
point that has not been covered.

Dice’s paper suggested that these be accurate diagnoses,

tudimg the diagnosis of ley for those who are re-
ported to be normal Actually, in studying human genetics,
accuraey is extremely important. You will find, if you are
wotking with 2 characteristic not present very early in life,
Wat the proband will probably know more about ber
mothet than about her sister, and certainly more about her
sister than about some distant relative. 1t iz dlso true that
she will know more about her father than about her
brother, You do find occasionally individusls who are
clssified as normal, not only by the proband with whom
you begin your study, but akso by other selatives. Avd yet
when you'go to the mdwidual to vesify or confirm this
normaley, you find that the individual is not normal,

1 know ane case of breast cancer in which a woman had

[
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of these common indeterminate risks that Dr. Neel has
mentioned. The presentation of genetic information is the
primary function of the genctic counselor. The presenta-
tion must be compassionate, clear, relaxed, and without
a sales pitch. You will know whether you have succeeded
or not as a result of the completely voluntary messages
that come in from the clients some years after the counsels
ing. You learn that in many cases, at least, your efforts were
not in vain,
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of these common indeterminate 1isks that Dr. Neel has
mentioned. The presentation of genetic information is the
primary function of the genetic counselor. The presenta-
tion must be compassionate, clear, relaxed, and withont
a sales pitch. You will know whether you have succeeded
or not as a result of the completely voluntary messages
that come in from the clients some years after the counsel-
ing, You learn that in many cases, at least, your efforts were
not in vain.
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It woy Seem obyigyg to most Persons wig have worke,
with €Xperimenty) 8enetics glyqe You can gep 5 mimic of 4
beredxtary condition, 4, mimfe Tesulting frop, some en-
Vironment,] factor, apg the mimge will not necessarily he
identicg) with the hcreditary C. But the faep that yoy
have some slight Variation i5 pop n itself oy, ence that yoy

You induce Mutationg that 15, gene clmnges s we describe
them, yoy will not necessarily et the sapye Phenotype i,
1€ second Mmutation oy YOu got iyy e first Mutation, Yo,

Often yoy wig find some W varation Intermedigte
With respect ¢, two I:ercdimry fras, hogpy recessively 1.
herited, and both involw‘ng Priman}y , Particular pary of
the body, This variability of traits 55 Somethng that e
need to find ayg more abouyt jy, humay genelws: if we wang
to make good use of ?mlly histories 3, working out he

in counseling,
d‘llt{;::lz;‘: fhl:t the aut}zoé;s of these DPapers recopniyz, tho
d of following up, or at lease anSwering, Jotpers that
nexfxe to them, evep though all of g Tecognize that these
co) 3



Dissossionss Heredity Covnseting »”
the outside for that purpose. There are possible sourees for
those funds, but at present there would not be a farge
amount available for any one group.

CONSIDERATION OF THE WHOLE PERSON

HAROLD F. FALS

Aemeri dicine has experienced cycles of specific
interest and now, after a rather long preoccupation with
mechanical gadgess and instrumentation, has again turned
[ deration of the indiwidual as a whole peison,
The physician in such a consideration must ily
izwesh‘gatc the patient’s economic status, socinl yesponsi-
bilities, social attributes, level of education, reagtion of the
psyche to the dliness and partscularly the hereditasy make-
up. The patient and hus disease must, therefore, be carcfully
evaluated in the hght of the combined influence of that

dividual’s envi t and hereditary make-up. The
human geneticist and/or lor, perhaps better than
any other diserpline, needs to employ this careful consider-
ation of the individual gs @ whole person. In order to give
2 satisf: y genetic prognosis, the 1 ! the
following asds: (1) carebul and accurate diagnosis, (2)
meticulous study of the specific individuals family and
{3) athorough knowledge of the medical and hereditary
Lterature dealing with the speafic trait or traits being
studied ¥ is not always possible to Rlfilt these requisstes
necessary to the giving of a genetie prognosis, The cown-
selur, therefore, should possess that most important attr-
bute, honesty, The lumstations of avallable
difficultses of aceurate dagnosis showld be
aud 4 d to the iring indivi

Imowledge and
,admitted freely
L Recent at-

1
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said that I preferred to be a gentleman rather than a
worker, and that may be jt. I don’t know. Actually, I just
feel that most of those who come to us for information are
not able to pay fees, and that if we in genetic counseling
begin to charge fees many will ook upon us more as pro-
fessional individuals and not as human beings. I apologize
to anyone who may think I am saying he is not human be-
cause he is professional. I hope you will see what I mean;
that it is essentfal that you treat these individuals as fellow
men who have problems, for they want someone to whom
they can turn in confidence to discuss problems and to get
some honest advice about the possibilities, even though
you cannot keep them from developing the trait because
medical knowledge has not progressed that far.

There has been little said about training, It is doubtful
that anyone could set up a program for training in genctic
counseling, Some individuals might conceivably be able to
do it, but most of us could not. It certainly is true that not
everyone could be trained to become a genetic counsclor.
There are excellent geneticists who could not leam to
act as counselors even though they know all the subject
matter in human genetics. There are physicians, of course,
who are acc; ed to ling, but they may lack suf-
ficient knowledge of genctics, and many of them would not
go into genetic counseling, Possibly some of those could
be trained to become genetic counselors. You do need some
means fo train individuals in genctics, if they do not know
the field, and to give them a broader knowledge in human
genetics if they already know basic genetics.

That can be donc only if certain schools where indi-
viduals who can give this training are located will develop
a program of training in human genetics. That means as
well that the school ordinasily will have to get funds fram
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teatbok picture in each of a hundred cases of measles
but rather anticipate diff in the ations and
the course of the discase, The geneticst must educate the
physcian to reatize that no ono gene aets alone but rather
experiences a very comples interaction in the gene milieux
of the affected individual, Swce this gene compasition
varies greatly in every individual {except monozygous
twins ), signifieant variations in both expressivity and penc-
trace of the gene should be expected. The tcxgbook ples
twre expresson of a geno effect therefose is seldom
ohserved; rather vaviation becames the rule. These diffes-
ences in expression of many disease traits are perhaps
further accentuated or brought shout by differences in the
enviranment of the alected individuals,

The wost impostant requisite of any geaetie counselos
is the possession of & bigh degree of common sense or, to
Pt st more bluatly, just plain “horse-sense” The effect
of any specific tralt on an wdividuals ability to become
@ usefol member of society must be weighed carefully in
gving genetic advice and in addition upon the mental
status and sacis) standwng of that individual's farnily. The
siagulay fact that such prospective parents actually seck
penetie prognostication indieates a greater degree of intel:
bgence and social and morak respansibility on their pat
thaw 15 true of & large propartion of our population, Such
paents, perhaps, should actually be encouraged vo have
childsen (antiexpating t ission of superor qualities)
providing the gene to be transmitted does not fmposs oo
serous a handicap on the affected chuld.

Tn respect to lethal waits (Tay-Sachs disease,
ample) the counselor, if convinced that the parents possess
better than average intelligence aud social Yesponi?bi;:ity
and particularly if the prospectw

we parents could tolerate

for ex
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tempts at classification of specific discase entities have
uncovered the fact that the medical profession is just be-
ginning to explore the field of the minutiae of differential
diagnosis. The difficulty of accurately classifying the so-
called achondroplasias was very well emphasized in
Warkany's excellent presentation of parental counseling
in pediatrics,

To illustrate further, the ophthalmologist has learned to
consider the term ‘retinitis pigmentosa” as a clinical
wastepaper-basket type of diagnosis since there are now
recognized seven different known hereditary modes of
transmission of this interesting ophthalmoscopic picture.
Neel, Dice, and Hemdon in papers presentcd earlier have
called attention to the frequency of the so-called “carrier-
states.” This subject was also alluded to by Warkany when
he spoke of “signs and symptoms” of the traits present in
other siblings and relatives of his paticats. In such “carrier-
states” the individual heterozygous for a “recessive” gene
may occasionally or even constantly exhibit minimal or
mild effects of the gene in contrast to the more severe
or extensive manifestations of the homozygous state of the
gene. Such findings merely lend emphasis to the previously
made statement that the genctic counselor must meticu-
lously study and individualize the entire family of the
afflicted person before making any conclusions as to the
mode of the gene transmission. It is to be admitted, how-
ever, that genetic prognosis can be made occasionally cven
though a definite diagnosis cannot be amived at. This is
particularly true if a careful pedigree is available.

Before leaving the subject of diagnosis, I should like to
digess to speak of a fallacy and tendency cxhibited by

cians in anticipating an all or none effect of a specific

physi 5
gene. These same physicians, however, do not expect a
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lings exhubiting exythroblastosis. Breech deliverics have
besn known iog otgm mére frequently in specifis fcmﬂ?cs
and i particular families. Finally, mutation as an im-
portant cause of Sisease must akways be kept uppermast
in tie mind of the counselor.

Muller has estimated that each of us camy at least
eight rare hidden geses. I am aware that in (d%ing,such
parents to go obead and have childsen {anticipating, 2

cany nom& FWRLETS S | but r 31 n AN % goto
genotypically) that they will Fusther increase this pool
of rare recessive genes in the general population, I cannot
believe, however, that contrary advice, if followed, would
wmatenzlly lessen our recessive gens burden, particulady
in the light of known constantly recwripg mutation.

It has been my experience thet many individuals after
acquirtng an wndarstanding of the empirie risks through
genetie counsel nop wnfrequently decide to gamble on hay-
ing thew own child, Certainly 50 counselor has the legat
nght 1o say “thou shall not have 2 child.”

While speaking about legal responsibility, I should like
1 warn all counselors to keep waitten copies of their opin.
fous on file. In giving genetic information thwough the
miad}, X beheve it is legally expedicnt to quote genetic text-
books frecly and to avoid personal opimons, I am not cet-

tam to what extent the counselor can be held legally
ible for a mi

P rognasis, but this passibility
should be kept constantly in mund, Osbore’s fther cantion
is 0 be noted, namely, that we we Yving ina society not
eugenically oriented and in which scicnes moves slowly,
Both situations, he feels, wilt change; it would be wise
therefore, to be patient, Otherwise, the publics npiniox;
may be tumied against eugenics as it was some yeaxs ago,

1 am ontimistic about treatment of genetic disease states
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the psychic, economic, and physical stress, may advise
them to continue trying until they secure a nommal child,
This is in contradistinction to their adopting a child of
even greater unknown qualities. Such advice of course
presupposes 2 most thorough insight into the mental
and physical character of the parents seldom achieved by
a counselor in the course of the usual interview.

Dr. Madge Macklin has also emphasized the diff
in advice that she would offer to intelligent and stable
parents on the one hund and, on the other hand, the
parents of low mentality, Snancially insecure and emetion-
ally unstable.

To emphasize further the importance of considesing
the individual as a whole, it is mandatory that the counselor
delve into a careful consideration of the influence of the
maternal cnvironment on the afllicted offspring. In this
respect it is necessary that a carefu] history of the maternal
health during the pregnancy be inquired into since it is
well known that viral and other noxious envirommental
agents can effect changes in the fetus that closely simulate
the product of 4 noxious gene action {phenocopy }. Several
of the acute viral exanthemata may not manifest t 1
in the pregnant female who has sufficient immunity te pro-
tect herself but not sullicient immunity to prevent the fetus
from the deleterious action of the virus, Thus, the counselor
must know the probability and time of exposure of the
pregnant woman in order to evaluste the possibility aof
noxious intrauterine viral action on the child,

Maternal hereditary states, such as diabetes, R factor,
ABO factoss, anatomical defects, and others must also be
carefully considered by the counselor. A diabetic mother
ive birth to successive obese infants while an RH or

tf’ﬂ):\g:‘..mmnm'bility may likewise Jead to successive sib-
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the 1% horse more carefully than something they hﬁ‘\;"
yeid for, T sincerely believe we abtuin  rapport with the
patient wha pays o counseling that oue does not obtain
when the patieat is seen without charge,

The acea to which I thought T might address mysclf
without challenge is the estimation of empiric risks, Almost
without esception, the designs we have used—~and 1 do
injustice to the word “designs™~to obtain empiric risks are
nalive statistically. One does not sce multistage snmplx_ng
used nor any of the other tecent sdvances in sampling
theory, What 3s worse, one cannot generally characterize
the population from which & sample given in the literature
was presumably drawn. Now, we all koow, and I think
we all appreciate, that ia empirie nsks we are iavariably

plag from a mived population, The popul i
matings with high tisk, with low rigk, and possibly others.
We have vo nation as to what proportions of the various
classes are in this mued population, but in many cases
we do have sufficient information obout concomitant vari-
ables 50 that these, at least, could be taken into sceonnt
when we attempt to obtain usebul empiric risks. As Neel
has s2id, empinc risks are a measure of pur ignosamce; but
thets ave degrees of igoorance and ¥ am sure we can refins
the empuric risk figares we use by sharpening the defini-
tions of the pogulations from which we are samplmg, and
by employmg more informative samphng designs.

Before we can evaluate the imgpertance of empiric risks
ar determine where greater emphasis should be placed in
secuniag, such figures, we showld Tave some notion as to
what these risks mean to the individual whe is counseled.
Mage spearfically wa should know when the individual whé
seeks gordance decides that 2 risk is too great. I we knew
this, then we could and should place emphasis o seouring




102 Heredity Counseling

and believe that we will be able to ameliorate and prevent
the ravages of many of the metabolic entities that scem to
plague our elderly individuals. Early recoguition and diag-
nosis of such metabolic entities as hypertension, artesio-
sclerosis, diabetes, arthritis, etc, before they reach the
clinical level through careful study of all members of
known afllicted families and through better provocative
tests is ta be anticipated. The early detection of individuals
destined to be aflicted with these disease states will make
it possible for medicine to ameliorate and perhaps even
control the disease.

THE PROBLEM OF INADEQUATE COUNSELING
WILLIAM J. SCHULL

Oliver in his discussion of genetic o ling has already
mentioned fecs, and, perhaps, our experience at Michigan
will be enlightening here. At Michigan we do charge
for our genetic counseling. I should qualify this by saying
that we charge, indirectly, for a portion of our genetic
counseling. Individuals who seek guidance from us at the
University of Michigan—and I am referring to personal
inferviews—either come to us from within the hospital an
a referred basis, in which case there is no charge for our
services, or they can come to the outpatient clinics to bo
scen on the heredity service In the latter instance they pay
the entering fee that is charged every individual who secks
some sort of help through the outpatient clinic, so, in a
sense, the individual is charged for our services. Personally,
1 do not find this especially reprehensible. It has been our
expericnce that though the old adage goes that one S}X'()xfld
not look a gift hosse in the mouth, most persons sernutinize
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opinion, which makes it irapossible for them to awrive at
a decision. )

Genetic counseling has erupted violently io the last fow
years, and X often wonder i€ we arc not being stampeded
into attempting to establish many counscling centers when
we do not have the personnel to man adequately the ones
that we have, We should certainly guard lest in our efforts
to make genetic advice too readily available we dilute the
quality to the point where we are not achieving the ends we
tope 1o achive, Mon hos done fairly well for o good
many thousands of years in the absence of genetic counsel-
ing, and 1 am confident that he probably could forego our
pearls of wisdom for another ten or twenty years, until we
have the personnel that we need to do an adeguate job.

At a counseling center should we avtempt to advise
everyone who seeks coumsel? A categorical answer to this
is clearly not posuble b of the “gray
areas” that anse Let me Mlustrate one such. Not infre-
quently, in cases that come to us on our service, we find
that the pediatrician, say, if the proband is a child, has
decided that the family needs guidance, and that they need
the gudance now Usfortunately, o firy diagnosis on the
chufd has not been reached, but the diagnosis has been nar-
towed to two or three alternatives. We are strongly en-
couraged to attempt o give advice to the family, Yet
shviosly our advice can only be of meaning ¥ we know
peecisely what the diagnosis is. I one altempls to give
advice under these cireuastances, he generally tries to
adwvise for alf possible contingencies, which then means
recognizing as possible any
advice then lacks immediacy and is of dubious value to
the family, Moreover, the attempt fo advise can he very

traumatic not only to the genetic counselor byt to the

ons of the diagnoses, The



104 Heredity Counseling

the best possible figures when the risk falls within this
decision-making area. At other levels the empiric risk could
vary by an order or even two orders of magitade and
would be of nio concem to the individual. Thus, I am sure
that most persons who seek genetic advice and who ase
presented, say, with an empiric risk of one in a hundred,
would make the same decision on the basis of this risk as
they would if their chances were two in a hundred. This
difference, which is small in their eyes, although it repre-
sents actually a doubling of the risk, almost certainly plays
10 major role in the ultimate decision that they reach. But
I do believe that, by the time the risk approaches one in
ten, then they begin to hesitate, and by the time the risk
reaches one in two, they may decide not to have children.
We should concentrate, therefore, on this area of transition
where the empiric risk is taken into account in arriving at
a decision. Within this critical zone we perform a disservice
when we caunot provide accurate figures.

I want to comment briefly on the type of advice given.
Kallmann in discussing this topic set down four rules by
which to operate, rules that I think are well taken.
There was one instance, however, wheie I, with Dr. Kall-
mann's permission, would like to make a small change. Ile
said, if I recall correctly, that genctic counsel should never
be given in an impersonal way. If he would permit me, I
would like to change this to read: genetic advice should be
given in a compassionate fashion. Impersonal means with-
out reference to self, as T understand its use here, so that
if advice is not impersonal, it must be personal. If it is
personal, it must be subjective, and 1 doubt that two coun-
selors would proffer the same advice. Since many of the
individuals who seck advice shop for it, they are apt to
be led into an area of confusion because of differences of
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family and to the pediatrician, in this instance, as well
While it would seem obvious that one would give no advice
in this situation, T know that I have been guilty and I would
like to think my colleagues have also been lax in this
respect. Perhaps, this is misplaced compassion.

Finally, in summarizing, let me emphasize a point
that previous papers have made. Genctic counseling is
certainly a very imperfect art even in the hands of the
very best of us and s apt to remain so for some time to
come. Wo should be tolerant, therefore, of other genctic
counselors who are giving adviee in situations that may
seemn somewhat less than favorable in our eyes.
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