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CONGENITAL MALFORMATIONS IN THE TEETH AND EYES
IN MENTAL DEFECTIVES.

By RICHARD SPITZER, D.M.D., and

IDA MANN, D.Sc., M.B., B.S.(Lond.), F.R.C.S.(Eng.).

THE interest in developmental abnormalities and their aetiology has
considerably increased in recent years. In spite of this, there is a paucity of
information about congenital anomalies of the teeth and about their association
withsimilarlesionsinotherpartsofthebody.

The presentpaperdealswith dentalmalformationsas partofa syndrome
comprising other congenital lesions, and mental deficiency.

Dental dystrophies are due to various causes acting in the pre- or post
natal period, and the deformities are variable in extent and degree. Most of
the clinical and experimental work deals with the effects of post-natal environ
mental factors on the tooth structure, and the study of the aetiology of the

ngenital dental lesions has been relatively neglected (Moore,@
fhe enamel of the tooth, the lens of the eye and the nervous tissue are

among others, derivatives of the ectodermal layer. It is well known that
variousclinicalsyndromesmay ariseinone orseveralofthesestructuresfrom

â€˜¿�ultydevelopment. This may be due either to a primary lesion in the
.mbryonic layer or to an interference with the developmental process early

foetallife.An example ofthe formerishereditaryectodermaldysplasia,
,condition characterized by defects in one or several organs arising from

the ectoderm. The dental manifestations are malformations of the tooth
structure and partial or complete anodontia. The example of the latter
aetiologyiscongenitalsyphilis,where thelesionsofthepermanentteethcan
he@pathognomonic.The enamel deficiencyis presentbeforethe eruption
oftheteethas observedby histologicaland radiologicalobservations(Sarnat
and Schour, 1941; Bauer, 1944). The present investigation was carried out
t@nd whetherdentalmalformationscan be relatedto the pathologyofthe
endogenous mental disease. A further problem studied was the incidence of
developmental lens defects in these patients. This was done to see whether
such changes would support the argument that the causative agent or agents
are partly or wholly synergistic.

The assumption that congenital syndromes can often be reduced to ecto
dermal, mesodermal and entodermal lesions, has in recent years been questioned.
In its place has been suggested a classification based on biochemical (enzymatic)
affinities(Griineberg,1947). The presentwork, however,isto some extent
basedon thefirstmentionedhypothesiswhich,whateveritsdemerits,hasnot
proved unfruitful, since the biochemical affinities probably correspond to a
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certain extent with the histological and is still affirmed by many authors
(Boyd, 1943 ; Bruno and Engelhardt, i@).

In this paper abnormalities of the permanent teeth only are considered.
The permanent teeth erupting six or more years after the factors of any mal
development have ceased to act, still exhibit the characteristic pattern of the
maldevelopment.There are other congentialor inheriteddiseaseswhose
clinical manifestations are only seen years after birth, e.g. retinitis pigmentosa,
Friedreich's ataxia, etc. (Gruneberg, â€˜¿�@@â€˜).

In varying degrees other congenital systemic diseases, in addition to those
previously mentioned, may provoke structural anomalies of the dentition.

In the last few years maternal rubella has been identified as a cause of
congenital malformations in the child (Gregg, i@i; Swan, Tostevin el al.,
1943, 1946), and since then evidence has accumulated to confirm these observa

tions. The effects on the child are most marked in cases where the mother
contracted the disease between the sixth to ninth week of pregnancy. Evans
(â€˜944,i@4@')was the first to describe the developmental defects in the deciduous
teeth in this condition. His findings indicate a close aetiological relationship
betweenthedentaldefects,and theothercongenitallesionssuchas cataract,
deaf-mutism, microcephaly, mental deficiency resulting from the systemic
infection. They are, furthermore, an attempt to correlate the dental changes
with the clinical history and to assess the time of exposure to the injurious
agent within narrow limits.

More information has been collected about tooth anomalies associated wâ€•1
congenital lesions of the skin, and some of it has to be mentioned bri
Cockayne(1933)reviewsthe whole questionand pointsto variousforms oi
dental maldevelopment in this condition, e.g. enamel hypoplasia, microdontia,
partial or complete anodontia and delayed dentition. He also discusses th@@
association with lens changes and mental defects. His views are substantiate

by many other authors (Halperin and Curtis, 1942; Bruno and Enge1har@

1944; Andrews, 1946; and Sequeira, Ingram and Brain, â€˜¿�947),and fr@

data submitted there is sufficient evidence to state that the unusual @Litai
features are due to the same early developmental or germinal deficiency which
also produces the other defects.

Consequently, we can see that a single pathological aetiology, not only @iay
provoke changes in tooth, skin and lens, but, in addition, mental deficiency.

As far as one of us (R. S.) is aware, no large-scale inquiry has been made
into this question. Tredgold@ remarks on the high incidence of cr$..tal
disorders in various groups of mental defectives, especially in the presehce
of a palatal deformity. Of particular interest are the reports on dental
anomalies in mongolism. Tooth lesions in this condition were recognized by
Jones (1890), quoted by Brousseau (1928). Kreyenberg (1936), van der
Scheer (1927), Thomas (1939) and Benda (1947) have, among others, also noted
the frequent occurrence of various forms of dental dystrophies, such as hypo
plasia, malformed teeth, microdontia, anodontia and delayed eruption.

This survey has shown that there are instances where the tooth anomalies
assume significance as part of the clinical syndrome.

In some of the mentioned systemic diseases the associated dental lesions
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are cie@riy not due to genetic causes, but to foetal damage (congenital syphilis,
maternal rubella). If dental anomalies are found in patients affected with
genetically inherited diseases, it is necessary to examine whether these tooth
defects are also genetically determined or are due to other factors.

The significance of this point is obvious. Snyder (1941) and more
c@ii'i@lyGates (1946), have recogriizeci that the dental tissues in their un

differentiated state are subj4@@te@to genetical influences. However, sinee the
dental stigmata are not cha'.acteristic enough to indicate the aetiology, it may

@ @thelp to look for related dianges in other parts of the body. The findings

,@tn then be used as a guide in clarifying the problem.
Previous investigations of the occurrence of dental lesions in mental patients

have not attempted to differentiate these defects into groups, and did not
segregate the cases with dental and other developmental anomalies from those
without these conditions.

A high incidence of hypoplasia of the tooth enamel in idiopathic epilepsy
has previously been reported (Spitzer, 1933, 1942). The present paper deals
with a larger number of patients, and the investigation was not confined to
cases of idiopathic epilepsy, but included mongols and unclassified mental
deficient patients in order to find the incidence of dental defects in such inborn
cerebral diseases and to trace the connection with congenital lesions in other
organs of ectodermal origin.

There were two important reasons for selecting mental cases for this purpose.
Firstly, among such cases there are many whose aetiology is known to be
genetical, producing pre-natal lesions in other organs; and secondly, the tooth
enamel shares with the nervous system its origin from the ectodermal layer.

The present study aims to clarify the following points:
i. Which dental anomalies can be considered congenital.

2. The incidence of dental lesionsamong allthree groups of mental defectives

examined:

(a) Idiopathic epilepsy.
(b) Mongolism.
(c) Unclassified mental deficiency.

3. The incidence of dental and lenticular lesions within these three groups.
4. The incidence of associated dental and lenticular lesions within each of

these groups.

CLINICAL FINDINGS.

Two-hundred and thirty patients in Leavesden Hospital and 89 patients in
the FountainHospitalwere examined. The examinationwas augmented by
checking the history of each patient, including his family history, in order to
trace genetic and acquired influences.

Eighty-three of the patients in Leavesden Hospital had their eyes examined
by Professor Ida Mann. They were divided into two groups, one with dental
lesions, and the other without, but both having the same mental disease.

Only thosecasesshowingbilaterallesionsof the teethwere considered
positive. Where the contralateral tooth was missing or did not permit of a

xcv'. 44
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definitediagnosis,orwheretheconditionwas notsufficientlymarked,thecase
was classified as doubtful.

Three different types of dental disorders were noted:
i. Enamel â€˜¿�hypoplasia. - - - -

2. Malformation of shape, the outstanding (tatures of !rhich are either the

shortening of the transverse axis, prc@clucinglong and narrow teeth, or the i@
of the normal incisal edge, producing peg-shaped 1@eeth.

3. Microdontia. +
All patients were excluded whose mental c@fldition was obviousty r@t@

result of birth injuries, trauma in early infancy or congenital syphilis.
Among the 83 cases who were examined dentally and ophthalmologically,

the ages of the imbediles ranged from 24 to 47, of the mongols from 21 to 43,
and of the idiopathic epileptics from 19 to 64.

Enamel hypoplasia was present in all three types, though the highest
incidence was in idiopathic epileptics and imbeciles. Malformed, peg-shaped
teeth and microdontia were most prevalent in mongols.

The 230 cases in Leavesden Hospital (Tables I, II, III) comprised ioo
idiopathic epileptics, 105 undassifled mental deficient patients, among which
were 2 cretins, and 25 mongols.

Among the89casesintheFountainHospital(TablesIV,V,VI)i5 wereidio
pathic epileptics, 6i were unclassified mental deficient patients, one of whom
was a patient with congenital syphilis, and 13 were mongols.

Of the 230 cases in Leavesden Hospital, 64 showed dental malformations
of various types, 13 were doubtful, and 153 had normal teeth. Of the 89 cases
in Fountain Hospital 20 patients exhibited dental lesions, 2 patients had to
be regarded as doubtful, and 67 had normal teeth.

The 83 cases who were examined ophthalmologically as well as dentally
were grouped according to their psychiatric diagnosis, and then subdivided
accordingtothepositiveornegativefindingsin theirteeth.In thesegroups
there were:

51 idiopathic epileptics (Tables VIIA, B, c).

19 mongols (Tables VillA, B).

13 unclassified mental deficient patients (Tables IXA, B).
Among the 51 idiopathic epileptics (Tables VIIA, B, c, and Table X) the

resultswere:

Teeth: Eyes:

Positive . . . 27 (53%) Positive . . . 24 (@@â€˜%)
Doubtful . .@ (io%) (i due to congenital syphilis).
Negative . . 19 (37%) Negative . . 27 (5@%)

Among the 19 mongols (Tables VIllA, B and Table XI) the results were:

Teeth: Eyes:

Positive . . . i6 (84%) Positive . . . 14 (@â€˜@%)
Doubtful . . i (@%) Doubtful . i (5%)
Negative . . 2 (@i%) Negative . . 4 (zi%)
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Among the 13 unclassified mental deficient patients (Tables IXA, B and
Table XII) the incidence was as follows :

Teeth : Eyes:

Positive . . . 9 (@â€˜o%) Positive . . . 5 (38%)
Doubtful . . . i (8%)

Negative . . 4 (@o%) Negative . . 7 (54%)

Sex was not found to influence the dental condition.
The observations show that the highest incidence of dental and lenticular

-@,- lesions is found in mongols.

The typical dental changes in mongols were the malformation of shape
producing the haplodont or peg-shaped tooth, and the smallness of the per
manent dentition (microdontia), giving the appearance of deciduous teeth, and
frequent discrepancy in size between the various groups of teeth, particularly
between the lateral and central incisors (Figs. i, 2). -

The commonest defect, hypoplasia of the enamel, encountered in the idio
pathic epileptic and unclassified mental deficient group is characterized by
pitting and grooving of the enamel along the developmental lines. This

b defect persists at different levels in different groups of teeth, due to the fact

that the causes for the anomalies take effect at a certain growth period involving,
therefore,varioustoothgroupsat differentstagesofdevelopment.(Figs.3,4,
5, 6). Hence, the lesions will be found nearer to the incisal edge or occlusal
surface, which is the first part of the tooth to form, in some groups, in others they
willbe fartheraway. Of theotherdefects,onlyon one occasionwas micro
dontia found in idiopathic epileptics and unclassified mental deficient patients.
As farascan be ascertaineditappearedthattheincidenceofdentaldisorders
was more marked inthosepatientswhose familyhistoryshowed othercases

@ ofmentaldeficiency(Figs.3,4,5,6). Itwas frequentlyfound,furthermore,
that where there were birth injuries, traumata or post-natal disease, those
patients did not show any evidence of dental, or lenticular pathological
development.

The eye changes observed in the 83 patients examined with the slit lamp
and ophthalmoscope were mostly lenticular, as appears from the tables and
statisticsgivenabove. A few othercongenitalanomaliesof minor import
were alsofound,namely incompletepersistenceof hyaloidartery(2 cases),
persistentpupillarymembrane (2cases),opaquenervefibres,inferiorcrescent,
pigment ringround opticdisc,gliosisof discand choroideraemia(onecase
each). Acquired eye conditions were few, but posterior synechiae (@cases),
traumatic cataract, dislocation of one lens, trachomatous pannus and secondary
optic atrophy (one case each) were found.

The changesinthelenses,apartfromthe2 casesabove,wereallofdevelop
mental type. They were most frequent in the group of mongols and included
the conditions described and depicted by Lowe (1949), namely arcuate opacities
due tomaldevelopmentofthelensfibresthemselves,and arisingbetweenthe
second and third month of intra-uterine life, dot-like or flake opacities outside

the foetal nucleus, of coronary type due to, various lacunae and vacuoles
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between the lens fibres and arising during post-natal life, and suture cataracts
due to depositionofopaque materialin the Y suturesofthefoetalnucleus,
and thereforeante-natal(thirdmonth onwards). The coronaryopacitiesare
frequentlyfound in normal individuals,but among mongols theirincidence

is higher than would have been expected. Even mild cases in the mongols
wereassociatedwithdetectivetoothdevelopment. - -

In some ofthe mongolswith coionaryopacitiestherewere alsobrightly
coloured crystalline dots in the cortex of the, type usually labelled â€œ¿�endocrine
cataract.â€•AllthisagreeswithLowe'sfindings,thatmany differenttypesof

A

FIG. iâ€”H. Fâ€”, age 27. Mongol (imbecile). M.A. @, 6 years, I.Q. 32. Teeth:

Malformed and peg-shaped. Eyes: Positive findings. Speech: Defective.
Palate: High.

FIG. 2.â€”.-D. Wâ€”, age i8. Mongol. MA. 3, 4 yearS, I.Q. 31. Microdontia.

Palate: High: Tongue: Mongolian (fissured). Small last fingers on both
hands.

j

4@

@:
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lenticular maldevelopment can be found in mongols, and it is further interesting

to notetheiralmostconstantassociationwithdentalabnormality.
In theothergroups(idiopathicepilepticand unclassifiedmentaldeficientâ€¢

patient)lensopacitiesdidnotoccurinsohigha proportion,but theirassocia

FIG. 3.â€”H. Stâ€”, age 35. Epileptic (imbecile). MA.
Enamel hypoplasia. Two brothers mentally defective.

4, ii years, I.Q. 36.

.4

FIG. 4.â€”E. Sâ€”, age 46. Epileptic (imbecile). M. A. 5 years, I.Q. 36. Enamel
hypoplasia and dwarfing of the teeth. Eyes: Positive findings. Hearing:
slightly deaf. Patient is left-handed. One sister mentally defective. Three
sisters died in infancy.

tionwhen theyoccurredwithdentalanomalieswas striking.In theepileptics
coronary opacities were commonest but, in addition, Vogt's axial embryonic
cataract(arisingatthesecondmonth ofintra-uterinelife)and lamellarcataract
werealsofoundand werealsoassociatedwithdentalanomalies.

Among the idiots and imbeciles who were not epileptic, coronary, lamellar
and axialcataractsalsooccurredand were again associatedwith dental
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anomalies. Occasionally, disturbances at two levels in the lens (e.g. Vogt's
anterior axial and coronary cataract) were found in the same eye in patients
with abnormal teeth. It is, however, obvious from the tables that the associated
incidence of lenticular and dental anomalies is highest in the mongols and lowest

FIG. 6.â€”J. 5â€”, age 40. Unclassified mental deficient patient (imbecile). @I.A. 4,
7 years.I.Q. 33. Teeth: Enamel hypoplasia. Eyes: Positivefindings. Two
brothers mentally defective.

in the unclassified mental deficient group. This might be expected when
one considers the greater structural (skeletal and other mesodermal) anomalies
present in mongols than in the other groups.

This association of two ectodermal anomalies (teeth and lens) in individuals
with defective cerebral development points to an upset (environmental?
genetic?) occurring at an early age. The connection of hypoplastic teeth with

I

FIG. 5.â€”C. McCâ€”, age 28. Unclassified mentally deficient patient (imbecile).
M.A. 5, 6 years, I. Q. @o. Teeth: Enamel hypoplasia. Eyes: Positive findings.
Heart: Mitral stenosis.One sisterand six cousins are mentally defective.

A

4
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lamellar cataract and the presence of cataract in mongolism has long been known
-x but the present observations extend the principle of lenticulo-dental association

in development over a greater range of disorders than was formerly suspected,
and afford a possible means of assessing the developmental nature of certain
defects, such as epilepsy, which otherwise might have arisen from post-natal
environmental causes.

The following tables (I, II, III) show the type of lens opacity and the
probable date at which the abnormal lens fibres developed. The fact that in a
number ofcaseswithabnormalteeththeopacitydidnotformuntiladolescence,
doesnotruleouta geneticcause,sincedevelopmentalanomaliesarenotneces

P sarily congenital. In 10 cases evidence of both early ante-natal and adolescent
abnormality existed in the same eye. In many cases also, familial defect
was apparent; in some the ocular and dental anomaly was accompanied by
developmental defect in other organs as well, e.g. deaf-mutism, cardiac lesions,
digital anomalies, hemiplegia and cleft palate, all pointing to an early upset of
general development. The association of deaf-mutism, cataract and cardiac
lesionssuggestsa disturbanceat thesecondmonth, but itisinterestingthat
inthosecaseswhichshoweditthecataractisdifferentintypeand notsosevere
as that found in the rubella syndrome.

DIscussIoN.

The purpose of this survey is to show that various dental and lenticular
anomalies are part of a symptom complex, pre-natal in origin.

In addition, an attempt has been made to assess whether these defects are
wholly inherited, whether they are acquired foetal lesions, or whether they
are due to a summation of both these factors.

The pre-nataloriginof the peg-shaped,malformed toothand of micro
dontiaisundoubted.

Enamel hypoplasiabelongstoa differentcategory.Itmay be due eitherto
pre-natalor post-nataldisturbances.Two differenttypesof enamel defects
exist, commonly referred to as enamel hypoplasia, although this terminology
is not fully satisfactory.

The first is the true hypoplasia of developmental origin, due to an imperfect
or aplastic enamel organ resulting from hereditary or early foetal interferences.
The other is an enamel lesion caused by disturbance of the calcium metabolism
giving rise to hypocalcification effects.

In both, the tooth anomalies are frequently associated with lens defects
due to the similarity of origin in both organs (Mann, â€˜¿�937;Parsons and
Stallard, 1942). Such acquired structural enamel defects have been observed
in casesof rickets,malnutritionand disturbanceof the endocrinefunction,
e.g.parathyroiddeficiency(Sarnatand Schour,1941,1942; Fish,1948).
However, if post-natal causes are indicted, the diseases have to act over a long
periodoftimeand beforetheterminationofthecalcificationprocesstoproduce
markedenamelchanges. They areusuallylinkedwitharrestedboneformation.

Recentpaperson theaetiologyofdentalanomalies(Goldmanand Bloom,
1949; Boyd, 1943) emphasize that true enamel hypoplasia is primarily linked
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with either a faulty development in the enan@el matrix or imperfect tooth
primordia. In addition, Cockayne (iÃ§)@)and Fish (1948) mention instances
of enamel hypoplasia due to a primary ectodermal .lesion. The reasons for
assuming that the structural enamel lesions reported in this paper are due to
pre-natal interference are :

I. The incidence is decidedly greater in the mental defectives than in the

normal population.
2 . There is a definite correlation in the incidence between these enamel

defects and other proved congenital anomalies.
3. The most important associated clinical defects are in the lens. These,

which are accepted as developmental, suggest that the same aetiological factors
are acting to produce the dental lesions.

4. The lesions in the enamel were more marked than would be likely to
occur with post-natal causes.

5.No otherstigmataor clinicalsymptoms were found which couldhave
beenascribedtopost-natalinfluences.

6.The presenceofdentallesionswithdevelopmentalanomaliesand mental
deficiencyis con$istentwith the patternof otherwell-definedcongenital
diseases. Some of the questions involved will be better understood if the
function of the embryonic layer in the formation of the -tooth primordia is@

first briefly considered. The enamel of the tooth is a product of the ectoderm - 1
whichstartstodifferentiateintothedentallaminainthe6 to7weeks'embryo.
Thisisthe time at which the ectodermalliningof the thouthcavitygrows
down intothemesenchyme and formstheenamelorgan. From thisenamel
organ the decidous teeth are first produced, but the same organ also produces
thepermanentteeth,and thesearethuspartoftheprimarydentallamina.
Thisprimordiumalreadybearsthe inherentstigmataof hereditaryor early
environmental influences and determines, to a large degree, shape and structure
of both dentitions. It must be remembered in this connection that not only
the enamel but alsonervoustissueand lensare of the same ectodermal
derivation.

In caseswherethereisan interferencewiththedevelopmentthreedifferent
types of dental disorders may appear:

i. Anodontia.
2. Peg-shaped tooth and microdontia.

3.Enamel hypoplasia.Thisisa conditionwhere defectiveenamelprisms
willbe added to the-unimpairedtissue.This defectpersistsand formsthe
hypoplastic lesion (Mellanby, M., â€˜¿�934;and Mellanby, H., â€˜¿�94'). Any such
lesion of the enamel cannot be repaired at later stages of embryonic or post
natal development. Similarly, lenticular embryonic defects are irreversible
(Mann, 1937; Bellows, 1944). It has been a subject of controversy whether
the clinicallyapparentdentaldefectsaredue to geneticcausesor aredue to
interference by environmental influences acting before birth or shortly after.

Any one of these causes may affect the tooth in its developmental state.
A lesion of the ectoderm or deficient ameloblasts can constitute a cause for
the dentalanomalies.Similarchangeswillappearifthe cellsaresubjected
to inflammation during the period of maximum cellular activity. Since the
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primordiae of the teeth are laid down at different periods of foetal life, the
@ congenital manifestations will vary in degree and location according to cause'

and time, but such changes will be bilateral and identical, while other groups
of teeth may completely be unaffected.

In spite of the importance of both genetic and acquired factors in the
aetiology of mental disease, the dental manifestations have been little studied.
The dental lesions in the cases reported are clinically allied with mental diseases
which are regarded as pre-natal. In a significant number of cases other defects
of undoubted congenital origin besides the lens changes are present. The
associated complications are cleft palate, hare-lip, webbing of fingers and toes,

@ brachycephaly, epicanthus and deafness. All these cannot be regarded as
incidental complications.

The high incidence of associated dental and lenticular anomalies are very
suggestive of a common aetiological factor or factors.

The clinical examination is, with all its limitations, one way to approach
the problem of whether the tooth defects are due to post-natal environmental
influences or whether they are congenital. The findings in this paper provide
important evidence of the latter. Among 51 idiopathic epileptics in Leavesden
Hospital (Tables VIIA, B,c, and Table X) there were 20 with both dental and lentie cularlesions.Amongthese51patients,9showedothercongenitalmalforma
tions or lesions. Although the family history was available only in a few cases,
7 patients in this group had records of mental deficiency in the family. Of the
â€˜¿�9mongols (Tables VillA, B, and Table XI), 14 cases had both dental and
lenticular lesions. Four patients in this category had records of mental
deficiency in the family. Seven of these 14 cases exhibited other congenital
malformations such as webbed fingers or toes (one case), congenital heart
defects (2 cases), and epicanthus and brachycephaly (one case), and 3 others
showed minor congenital changes such as high palate or a fissured tongue.

h Of 5 unclassifiedmentally deficient patients (TablesIXA, B,and Table XII)
with positive findings in teeth and eyes, 2 gave histories of mental deficiency
in the family. One (J. Sâ€”) had an epileptic brother in the same hospital,
another (Th. Bâ€”) had an epileptic father and a feeble-minded sister. A third
case (Ch. McCâ€”), with dental lesions and a slight anomaly of the retinal disc
(inferior crescent), had one mentally defective sister and 6 mentally defective
cousins. There were no data on the family history of the other 3 cases. One
of these 6 patients (E. Mâ€”), with no family history or records on the sibship,
was slightly deaf and had a high palate.

Of the 4 cases with negative findings in teeth and eyes, 2 patients had a
history of trauma and one had had encephalitic lethargica which was thought
to be the possible cause of the mental condition. An analysis of both these
positive and negative findings shows that dental disorders are much more
ptevalent among these mental patients than among the general population.
Bruckner (@Ã§@3),cited by Stones (1948), gives the incidence of hypoplasia in
the perm4nent teeth among the general population at O@7per cent. A higher
percentage (5 per cent.) has been found in Chicago schoolchildren by Greenwald
(quoted by Sarnat and Schour, 1942). The absence of teeth (anodontia) and
certain types of todth anomalies, such as the malformation of shape (haplodont
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. TABLE X.â€”Leavesden Hospital.â€”Table of Associated Incidence of

Dental and Lenticular Malformations.
Idiopathic Epileptics : 51 Cases.

Eyes:
C A

Positive. Doubtful. Negative. Total.
( Positive . 20 . . 7 27

T th@ Doubtful . 2 . . 3 5
ee@ Negative . 2 . . 17 19

(Total . 24 . . 27 51

TABLE XI.â€”Leavesden Hospital.â€”Tabl.e of Associak.d Incidence of

Dental and Lenticular Malformations.

Mongols: 19 Cases.

Eyes.

Positive. Doubtful. Negative. Total.
(Positive - 14 I I i6
â€˜¿�iDoubtful. - .. .. i i

Teeth@ Negative - .. .. 2 2
(Total . 14 I 4 19

I
TABLE XII.â€”Leavesden Hospital .â€”Table of Associated Incidence of

Dental and Lenticular Malformations.

Unclassified Mental Deficient Patients: 13 Cases.

Eyes.

Positive. DoubtfuL Negative. Total.
Positive . 5 I 3 9

â€˜¿�@Doubtful - .. .. ..
Teeth@ Negative . .. .. 4 4

(Total â€¢¿� 5 I 7 13

tooth), found in mongols, are most unusual and rarely encountered in normal
people. These lesions are essentially the result of early dental maldevelopment,
which agrees with Penrose's view (i@@), that mongolism is a condition of
abnormal or arrested development.

Peg-shaped or haplodont teeth are examples of primitive teeth in non
human dentitions from which the crowns of the normal teeth in men have
gradually been formed (Keith, 1948). They are an indication of an arrest of
growth during the transitional stage of development. Anodontia is a mani
festation of an even more severe developmental interference with the ecto
dermal layer (Thomas, 1939).

Consideration of these cases suggests an aetiological relationship for the
dental and other congenital disorders and the mental disease.

When one considers congenital syphilis and maternal rubella, and their
effects on the tooth- structures, it is clear that congenital lesions need not
necessarily be genetically determined. In these conditions the cause of the
abnormalities is clearly due to pre-natal environmental factors. On the other
hand, in hereditary congenital lesions the genetical causes are the only deter
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minant of the disease. A good example is the hereditary ectodermal dysplasia
of the anhidrotic type. The condition is generally regarded as due to a reces
sively inherited gene, and involvement of the teeth is an example of a dental
anomaly of such origin. The argument that teeth are under genetic control
is supported by Burks (1938), Snyder (i@i), and Gates (1946), who discuss
various dental disorders of genetic aetiology.

Benda emphasizes that malformations of -the central nervous system are
usually associated with other stigmata of arrested development. The evidence
from the data presented establishes a linkage between the causes of the endo
genous mental deficiency and associated developmental lesions. There is
unanimity of opinion as to the hereditary character of feeble-mindedness.
Regarding idiopathic epilepsy, the constitutional factors in the causation of this
disorder are generally considered to be of great importance. Lennox (1947)
concludes that predisposition to epilepsy, rather than epilepsy itself, is
inherited, and that probably in most patients genetic and acquired factors
are instrumental in producing the epileptic condition.

Mongolism comes into a third category, in which the disease is only partly
determined by heredity (Penrose, 1934 ; Halperin, 1946). Other causes,
such as the age of the mother and congenital endocrine dysfunction, are
mentioned (Benda, 1947). Recently, Ingalls and Gordon (i@47) have suggested
that uterine bleeding in the early months of gestation may constitute an
environmental condition leading to mongolism.

It is well known that mongols exhibit the largest variety of malformations
among the mental defectives. Organs of all three derivatives are affected.

As regards the dentition, the skeletal deformities such as the high, arched
palate, the cleft palate and the small jaws with the resulting malocclusion can
be ascribedto disturbancesin the mesodermal layer.

The other, more severe structural disorders of the dental tissue itself, the
peg-shaped form, the microdontia and the anodontia are likely to be pre
dominantly conditioned. by the same causes which produce the physical
characteristics of the skin, lens and hair. They are all indicative of a defective
ectodermal layer, or of an impairment to its normal growth.

Itisofinterestto notethatthefront,or oral,partofthe tongueisthe
seatofthetypicalchangesinmongols. Thispartiscoveredwith a mucosa
ofectodermalorigin.The inferencefromtheseobservationsisthatthedental
lesionsareaetiologicallyalliedwiththeotheranomalies.

There are transitional forms of dental malformations to be found in these
cases, from the near-normal to the grossly abnormal. The teeth in the mongols
presentthemost pronounceddentaldefectsinallthreegroups.

In mongols the nature and pathology of the systemic condition account for
a dental manifestation (microdontia, peg-shaped teeth, anodontia and hypo
plasia), which seems to be induced by developmental interference. The idio
pathic epileptics and imbeciles show milder types of anomalies. The dental
lesionsseenin idiopathicepilepticsand imbecilesare mostlyhypoplasiaof
the enamel, which, however, in itself, is no less a significant sign of defective
development.

The stageofdevelopmentoftheafflictedorganmakes itmore vulnerable
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at one period of gestation than at the other. This fact provides a possible
explanation for the presence or absence of anomalies, whose production may be

pi attained or supressed in one stage or the other. Experimental investigations
have shown (von Bahr, 1936 ; Mellanby, 1941) that the onset of environ
mental causes can only take effect before the differentiation and calcification
of the tooth organ is terminated. The combination and interrelation of these
factors explain the occurrence, types and degrees of the dental lesions.

@Aconclusive answer to the various questions involved will necessitate a
study of the histological and radiological appearance of teeth and jaws, as well
as the clinical examination, since the microscopic examination may disclose
even those congenital anomalies which are subclinical but, nevertheless,
significant for the pathology. In addition, the other ectodermal derivatives
have to be included in such an investigation, since variable conditions occur in
skin, hair and nails. They may also reveal manifestations of an inhibited
or arrested development (Cockayne, 1933).

To test the theory of a genetic tendency, it may be of importance to study
the electroencephalogram in cases with both dental and lenticular lesions.
It is conceivable that epileptics and mentally deficient patients with such lesions
may have electroencephalographic patterns differing in some way from the
tracings obtained in cases without such associated disorders (Lennox and Gibbs,
1944 ; Lennox, I@7). It is hoped to submit a series of patients for such an

investigation later on.
Furthermore, the examination of the near relatives is essential, in order

to see whether an hereditary trait can be found in this pathology (Penrose,
â€˜¿�934;Benda, 1946; Halperin, 1946). The extension of the present investiga
tion in these two directions would be an aid in the evaluation and interpretation
of the underlying causes of the dental anomalies we have been considering.

SUMMARY.

An investigation has been made on the occurrence of various disorders
of the teeth and the lens in mental defectives. In order to ascertain the
incidence of developmental malformations, 319 mental cases were examined
clinically. Of these, 83 underwent slit-lamp examination of the lenses.

The structural pattern of the teeth was affected in 84 cases. The incidence
of dental disorders in these patients is thus significantly higher than among
the normal population.

The dental anomalies are most prevalent in mongols and the association
with lenticular defects is also most pronounced in this group.

Idiopathic epileptics and the unclassified mental deficient patients show
dental changes in some way different from those encountered in the mongols,
but also often co-existing with lens defects.

The mental and lenticular disorders are pre-natal in origin.
The data provide evidence for the fact that the anomalies of the dentition

are aetiologically related with the other congenital defects.
It is acknowledged that a defection in the layer or an interference with

its normal development will induce concomitant changes in various organs of
the same derivation.
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Hence, the involvement of the teeth in this process in association with
other congenital lesions tends to confirm the argument that the dental changes
are part of a syndrome of a systemic condition.

It is considered that the aetiological factors for these disorders are in the
ectoderm, and that its inherent characteristics and its mode of development
play an important part in the pathogenesis.
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