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arch, is formed originally by the intermaxillary
bones, which will be described more fully in a
subsequent paragraph; but under normal circum-
stances these bones coalesce at an early period of
feetal life with the adjacent superior maxille, and
the only trace of their separate origin met with
in the adult skull consists of two sutures, the
incisive sutures, which diverge from the median
suture on either side to join the alveolar arch
between the canine and lateral incisor sockets.
As a rule, however, even these sutures disappear
after puberty. The upper surface of the hard
palate forms the floor of the nasal passages; it
is divided into two shallow channels by a double
median ridge, which receives the inferior border
of the vomer and septal cartilage.

The soft palate may be described as a door-like
flap, which, when in its usual position, is vertical
with a slight curve backwards, but which in the
act of deglutition swings upwards so as to become
more or less horizontal, its posterior free border
meeting the posterior wall of the pharynx and
effectually closing all communication between the
nasal passages and the alimentary tract. It is
limited on either side by the pillars of the fauces,
and presents on its anterior surface a median
ridge prolonged below into a conical process, the
uvula. The muscular fibres, of which the soft
palate is almost entirely composed, are derived
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palate to be that of a broad and flattened Norman
arch, the centre of which supports above the ver-
tical septum of the nose. This septum may in
fact be regarded as the key-stone of the palatal
arch, the downward pressure of which, communi-
cated from the growing sphenoid, prevents any
excessive vaulting of the palate during the rapid
growth of the facial bones at the time of the second
dentition. The longitudinal contour of the palate
presents a much shallower concavity than the
transverse, especially in its central two-fourths,
where it is but little divergent from a straight
line. On the other hand, it is considerably arched
behind when the soft palate is in its normal posi-
tion, and there is not unfrequently a very consider-
able concavity in front, the abruptness of which,
however, varies with the depth of the alveolar
process of the upper jaw.

The above brief sketch of the anatomy of the
normal palate will be quite sufficient for the
requirements of the present volume, the reader
being referred for any further details that he
may require, to the standard text-books; but
it will be necessary to enter with a little more
fulness mto the exact dimensions of the palate, a
subject which has hitherto received very little
attention.

In view of the general absence of informa-
tion on this point, I have made careful measure-
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ments  of a considerable number of skulls,
chiefly in the Museum of the College of Sur-
geons. It will be sufficient for our present pur-
pose to give the general results thus obtained.
The dimensions were taken by means of strips of
lead, accurately moulded to the contour of the
palate in different positions, the results being im-
mediately outlined on cardboard; the measure-
ments were then taken off by means of compasses
and a millimeter rule. It will be sufficient here
to give three dimensions of the palate, viz., the
width, taken from the inner margin of the alveo-
lar process opposite to the second bicuspids; the
height, taken from the centre of the line repre-
senting the above width to the centre of the palatal
arch ; and the length, taken horizontally from be-
tween the central incisor sockets to a vertical
line let fall from the posterior nasal spine.
The skulls examined fall into two series: first,
thirty four adult skulls of European origin; and
secondly, thirty-two adult skulls of mixed races.*

In the first series the average length was 49
millimeters (maximum 58 m., minimum 40 m.);
the average width was 35 m. (maximum 42 m,,
minimum 31 m.); the average height was 9 m.
(maximum 15 m., minimum 5.5 m.). In the

-

* On the different size of the jaws in civilized and uncivilized races,
see Darwin, * Descent of Man,” vol. 1, p. 118; Herbert Spencer,
¢ Principles of Biology,” vol, 1, p. 445.
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slow and uncertain steps science arrived at a
definite opinion concerning them. There are few
chapters in the whole history of scientific dis-
covery more interesting than that which relates
to the researches and discussions in connection
with this point. Galen, who had assured himself
by dissections, of the presence of intermaxillary
bones in apes and other animals, boldly inferred
their existence in the human subject; but it is
practically certain that he never succeeded in
verifying the inference.* The vagueness of his
expressions on this point did not, however, pre-
vent his ardent admirers in the sixteenth century
from heaping abuse on Vesalius, when that great
and original genius ventured to express a doubt
as to whether Galen had ever really seen inter-
maxillary bones in the human cadaver;t and
Sylvius, the foremost opponent of Vesalius in
this discussion, went so far as to affirm§ that even
if men had no intermaxillary bones in the 16th
century, they must have had them in Galen’s
time. In the end, however, the opinion of
Vesalius carried the day, and for more than two
centuries the absence of intermaxillary bones
from the human skull was generally accepted as

* Galen, De usu Partium, Lib. ix. cap. 20, and De Ossium Naturi,
cap. iii. p. 14.
t Vesaliug, De Corporis Humani Fabrici, Basil. 1855, p. 53.
1 Sylvius, Vesani cujusdam Calumni®, &c. Paris, 1551, sec. 5.
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In this country the intermaxillary bones have
been closely studied by Mr. G. Callender, who thus
briefly summarizes their distinctive points :*—
“They have a wedge-shaped articular surface,
fitting a groove in either superior maxilla ; they
extend towards the middle line and articulate
there; they form the anterior extremity of the
palate ; they bound and divide the incisor fora-
mina ; they assist in forming no inconsiderable
portion of the sockets for the incisor teeth; that
they do not completely form them is a fact occa-
sionally confirmed by the imperfect character of
the sockets which lodege these teeth in those cases
of cleft palate which have the intermaxillary
bones isolated from the superior maxillae.”

The above characteristics are equally true of
the mtermaxillary bones of man, and of the pre-
maxillary bones of the lower animals; but the
former differ from the latter—first, by their early
union with the superior maxillee; secondly, in
being shut off from appearing in the face by the
nasal and incisor processes of the superior max-
illee 3+ and thirdly, in being developed each from
two centres of ossification, instead of from omne
centre, as is the case with the premaxillary bones
of the lower animals.f The period at which the

* Philosoph. Trans., 1869, p. 160. { Callender, Op. cit., p. 108.
T Leuckart, Op. cit.
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processes undergo, brings them speedily into con-
tact, and under normal circumstances, union soon
takes place in certain definite directions. Thus
the superior maxillary processes unite by their
free extremities with the fronto-nasal process,
thus completing the alveolar arch of the upper
jaw, while by their upper borders they coalesce
with the adjacent external nasal processes. The
external and internal nasal processes, on the other
hand, only unite along a small portion of their
extremities, the openings thus left between be-
coming eventually the anterior orifices of the
nostrils. The portion of the fronto-nasal process
which lies between these openings next grows
forwards to form the nose, the openings them-
selves gradually changing their direction, and
approaching nearer to each other, while the ex-
ternal nasal processes are brought forward to
form the lateral walls of the organ.

While these processes are going on superficially,
a series of deeper changes is in progress, by means
of which the common bucco-nasal cavity becomes
partitioned off into the nasal fossa and the mouth.
The separation of the two nasal fossze from each
other is provided for by the growth downwards
of the deep portion of the fronto-nasal process.
This structure, which is at first short, thick, and
but very slightly prominent, gradually becomes
thinner as it grows down into the bucco-nasal
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subject of cleft palate. The details which follow
are mainly derived from the writings of Mr. Cal-
lender,* who has given especial attention to this
branch of development (Figs.6 & 7). In the human
foetus at the sialh week the fronto-nasal process is
still a distinet strueture ; the external nasal and
superior maxillary processes, which have already
united, approach it on either side, most nearly
above, while the latter can be traced backwards
into the bucco-nasal cavity, as a slight elevation
towards the middle line—the future palate. The
fronto-nasal process continues its forward growth
and by the minth week has coalesced with the
superior maxillary processes, union beginning
from above. At the same period the palatal plates
of the superior maxillary processes are com-
mencing to unite from before backwards, but
union 18 not completed until after the fenth week,
at which date a fissure still extends through the
soft palate.* By this time the parts which form
the superior maxilla are seen to occupy the position
and to have the shape of the future bone. The
orbital, palatal and alveolar parts are defined,
whilst two considerable projections indicate the
position of the nasal and incisor processes, the

* Philosophical Transactions, 1869, page 163.
t According to Goodsir (loc. cit.) the union of the hard palate is

congplete at the second month, and the uvula is already formed,
though indistinctly, at the tenth week.
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ties as Demarquay, Roux, Trelat*, Follin and
Duplay,t are inclined to an opposite belief, and
their conclusion is supported by the evidence in
connection with the analogous deformity of hare-
lip.} Still, unless accurate records of ancestry
could be obtained for three or four degrees of
removal, it would be premature to make any posi-
tive assertion on the point. 1 feel, however,
that it may be confidently stated that the de-
formity cannot be produced from any impression
received by the mother during pregnancy. In
most of the cases which have come immediately
under my notice, where one of the parents has
had cleft palate, all the children born have been
perfectly developed, even though dread of trans-
mitting the deformity was always present in the
mind of the mother.

In one case, curiously enough, there are three
members of one family with cleft palate, one
seventeen years of age, the other thirty, and the
third thirty-five; the first and last are ladies,
the other a gentleman, who has married, and has

# Dictionnaire Nouveau de Med. &e. vol. xxv., p. 681.

T Op. cit. L. iv., pp. 643 and 852,

t Cf. Trew, Nov. Act. Acad. Natur. Curios.,, Tom. i. Norimb.,
1757, p. 445; and Demarquay, * Gazette Med. de Paris,” 1845, p.
52 “ Nouveau Dictionnaire de Med.,” &e., vol. iv., p. 668 ; and
¢ Lancet,” May 16, 1868 ; Jardine Murray, ‘* Brit. and For. Med-
Chi. Review,” vol. xxvi., p. 502; ¢ British Medical Journal,” April
18, 1863, p. 412.
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formity in 14,466 children, or one in 1607 ; *
and, moreover, there is a distinet relation between
fissured palate and those minor degrees of de-
formity which Dr. Down actually noted, both
being in all probability due to arrested develop-
ment. Dr. Down states that he made ““a very
large number of careful measurements of the
mouths of the congenitally feeble-minded and of
intelligent persons of the same age, with the re-
sult of indicating, with some few exceptions, a
markedly diminished width between the posterior
bicuspids of the two sides. The exceptions were
some few cases of macrocephalic idiots, who had
inordinately large crania, depending in some cases
on hypertrophy of the brain, or more frequently
on chronic hydrocephalus. In these exceptional
cases the palates were as widely in excess as
usually they are less than the normal width. Omne
result, or rather one accompaniment of this nar-
rowing is the inordinate vaulting of the palate.
The palate assumes a roof-like form. The vault-
ing is not simply apparent from the approximation
of the teeth of the two sides, it is absolute—the
line of junction between the palatal bones occu-
pying a higher plane.” ¢ The cause of the fre-
quent excessive vaulting of the palate,”” adds Dr.
Down, *is not quite clear ; it may possibly arise,

-

* Rouge, Op. cit.
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dome-like form, the ends of the turbinated bones
being exposed to view, and the proper outline of the
posterior nares absent.* Where the cleft extends
into the hard palate to any extent, the septum of
the nose will be found incomplete, to a corres-
‘ponding degree.

When the palate which has been subjected
to a surgical operation is brought into play,
though the parts would seem to be perfect,
much dissatisfaction is often felt at the disagree-
able tone of the voice, both by patient and
operator. There can be little question that in
very many of these cases this hags arisen from the
free communication that exists between the upper
part of the pharynx and the cavity of the nose,
even though they be separated from the mouth
partially or completely by the restored velum
palati.

It would be difficult to imagine any surgical
operation that could possibly restore the posterior
nares to their natural condition, and yet it is
tolerably certain that we cannot expect to get a
natural tone of voice, accompanied by intelligible
articulation, unless something can be done either
surgically or mechanically to reproduce the parts

* Passévant relates a case in which he attached the uvula (after
the cleft had been closed) to the back of the pharynx, in order to
improve the voice ; but the practice does not seem to have become at
all general.
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than in the younger. I have carefully prepared
drawings of the growths, of the same size as
they appear in nature. They cannot always be
seen without the aid of a mirror, and are very
likely to be confounded with the spongy bones,
until a good many observations have been made
and the finger has been educated to diagnose
their precise character.

These growths were first described in special
connection with congenital cleft palate by myself
in 1868, but I am not prepared to say that they
are present in even the majority of cases, still
less in all; yet the fact of my finding them in
so many cages that I have had the opportunity of
seeing, is, I think, sufficient to justify me in
making the matter known, in order to obtain the
result of more extensive observations from others.

It seems only reasonable to suppose that their
presence has in many cases been the secret of
success in the operation of Staphyloraphy, al-
though the surgeon may have taken no note of
them.

They are different in character from the bodies
frequently found in the naso-pharyngeal cavity,
and described by Kolliker,® and they must not be
confounded with the hypertrophied glandular
bodies {adenoid tissue) of Luschka.f T believe

* Miseroscopic Anatomy.
1t Cohen. Dizeases of the Throat. New York, 1872,
t Der Schlundkorp der Menschen. Tiibingen, 1868,
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conic sections is only to remove the difficulty one
step further off and render a complex subject still
more difficult of desecription.

My investigations as to the correlation be-
tween the palate and cranium, commencing about
ten years ago, compelled me to take some record
of the dental arch in such a manner that it could
be easily recorded and tabulated. The ordinary
terms, such as paraboloid, elliptical, horse-shoe
shaped, and others were quite useless for my pur-
pose, on account of the almost infinite variety of
form that each term might be made to include.

After a series of measurements and experi-
ments that I need not now describe, I arrived at
the conclusion that the triangle was the best geo-
ametrical figure for the object that I had in view,
as it gave in the simplest and most diagramatic
form two at least of the measurements that were
required, namely, the length and breadth of the
dental arch. The interbicuspid measurement I
had not at that time thought of, except as an in-
dependent item, to be measured apart from the
length and breadth.

Desiring to form a triangle that should be ap-
plicable to the largest number of cases, whether
edentulous or not, and capable of use with ap-
proximate accuracy to all races alike, I decided
to form the base by an imaginary line drawn
from the centre of the distal surface of the
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molars. My own observations in connection with
cleft palate, and the observations of Dr. Smith,
of Edinburgh, and Dr. Langdon Down and Mr.
Charles Tomes, had, however, caused me to pay
special attention to the measurement of the space
between the bicuspids from either side of the
mouth.

This interbicuspid measurement has always
been deemed a very important one, and most
writers on the deformities of the palate have
referred to it. '

Contrary to the practice of some observers, I
was induced to choose the second bicuspid as the
best point of observation, as it corresponds with
the position occupied by the second molar of the
primary dentition, and is altogether the tooth sub-
ject to the least variation of position, if the changes
incident to the growth of the jaw be normal in
character. Whilst on the other hand, given an
abnormally-developed jaw, we may be tolerably
certain that the second bicuspids will to some
extent be affected. The interbicuspid measure-
ment was, therefore, taken at the line of junction
of the neck of the tooth with the margin of the
alveolus on either side of the jaw,* this position

* Mr. Charles S. Tomes, in discussing this paper at the Odonto-
logical Society, pointed out the desirability of measuring the bicuspids
from the centre of the crown, in a manner similar to the molar
measurement. I was at the time disposed to act upon this eriticism,
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if these sources of error be fully recognized and
carefully allowed for, an approximately accurate
diagram may be obtained.

My observations were in the first instance di-
rected solely with the object of ascertaining certain
normal measurements, and the first set of these
dimensions were taken by means of strips of lead,
accurately moulded to the contour of the palate
in different positions, the results being immedi-
diately outlined on cardboard ; the measurements
were then taken off by means of compasses and a
millimeter rule.

But beyond these dimensions, I obtamed with
the compasses the dental triangle to which I have
already directed attention. The first set of ob-
servations having special reference to the palate,*
and the second to the alveolar and dental arches.

Two main facts are deducible from the data
obtained in the second instance; first: that the
best type of well-developed English jaw will
give an equilateral triangle as the result of
measurements taken in the way I have described.
Secondly : that the interbicuspid line will fall
upon the triangle some five-tenths in the per-
pendicular from the base, and that the extremities
of the interbicuspid line will pass well beyond the
boundary of the triangle on either side.

Further observations are of course desirable in

* See Chapter L
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Taking typical cases of strongly-marked de-
formity, I noticed that the nature of the triangle
and the position of the interbicuspid line in
its relation to the triangle had a definite and
intelligible meaning, and further that I could
transfer to a diagram records of a case that
should be capable of a precise interpretation.

Not taking into account an almost endless
variety of deformities that possessed some slight
modification, as compared with the more pro-
nounced types, it yet seemed quite possible to
classify a sufficient number according to rules
that were capable of a fairly general application.

Thus to one or other of the divisions, long,
short, large, small, prominent pre - maxillary
region, deficient pre-maxillary region, and true
V-shaped arch, I found it possible to assign each
case.

These were scarcely satisfactory terms to use,
however, and I have therefore adopted a set of
words already known in cranial morphology,
modifying their terminations only, in order to
avoid a certain hybrid term that might other-
wise have been created.

Following the order of classes already given,
we have then the dolichoid,* the brachoid, the

*# In the discussion on this subject that took place at the Odonto-
logical Society (Transactions Odonto. Soe., vol. X1I., Nos. 4 and 6)
exception was taken fo the termination ““oid " used in this classi-
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the true V-shaped arch of congenital idiocy, to
which T have assigned the name lambdoid.

In order to render the subject complete, I pro-
pose now to give first the name (with its deriva-
tion) and definition of each class, and then pass
on to a concise description of a typical case.

1. Doricromn Jaw (Aokuyos, long).

Definition.—A term appled to an upper jaw
in which, with an average or less than average

£
el
<
Fic. (8). Fia. (9).
Triangle of Dolichoid Jaw. Dolichoid Jaw.

length from base to apex of triangle, the interbi-
cuspid line will be found resting at its extremities
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canines ; the straight line (more or less marked)
on which the bicuspids and molars are implanted
in the jaw, the higher plane of the vertex of the
palate, and the well-nigh vertical direction indi-
cated by the two lateral walls of the palate, in
continuation of the alveolus of the bicuspids and
molars.

2. BracHOID JAW (Bpayvs, short). |

Definition.—A term applied to an ﬁpper jaw in
which, with a legs than average length from base

37 m
b
i

Fig. (11). Brachoid Triangle. Fi6. (12). Brachoid Jaw.

to apex of triangle, the interbicuspid line falls
upon or within the sides of the triangle, or quite
outside of the sides of the triangle. The above
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definition shows that there are two varieties of
short or brachoid jaws. In the one instance there
may be a bending in of the arch in the bicuspid
region to such an extent that, looked at from
above, it presents the outline of two italic *“f’s”

F1a. (13).
The same case after the four bicuspids were removed.

reversed, and almost meeting towards their cen-
tre; whilst in the other the bicuspids may be but
little within the normal range, or even beyond it.
In such a case the brachoid character of the jaw
18 due to the extreme frontal flattening in the
region of the incisors and canines, and in some
measure to bulging out of the bicuspids. The
palatine surface will present a flattened arch, and
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described as contracted maxillee. It may at first
appear as if there were very little difference

Fia. (19).

Fi1Gs. (16) and (18) are engravings of the mouths of two brothers,
both somewhat deficient in intellect, and with very defective articu-
lation. It will be seen by the tracings, Figs. (17) and (19), that the
palates are asymmetrical, and wanting in the degree of antero-pos-
terior curvature.
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general dimensions of the mouth. The most not-
able example that I have met with as illustrating

N\

Bl m.

il

Fra. (20). Triangle of Julia Pastrana’s Jaw.

Fig. (21). Macroid Jaw.

the special features of the macroid class, is the
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standard, and also greater than the distance from
the interbicuspid line to the base of the triangle,
to which it should normally be nearly equal. Thus,
in a triangle having its vertical line divided deci-
mally, the interbicuspid line falls a little over
four-tenths from the base, giving six-tenths for
the distance from the intercuspid line to the apex
of the triangle.

The term prognathous is applied in anthropo-
logy to those skulls in which the projection of the
upper jaw is excessive, and is accepted as a race-
characteristic. ““ All races, all individuals, are
prognathous, the difference between them being
only in degree: the natives of Europe, notably
the Gauls, being least so, and the pure Hottentots
reaching the highest maximum of the whole
human race.” #

M. Topinard recognizes as true prognathism
that which he calls alveolo-sub-nasal, limiting its
area ‘‘to the portion of the maxilla subjacent to
the nasal spine, which corresponds to the palatine
arch, and that next to it in which the alveoli are
situated.”’t

Applying the term to the purposes of a patho-
logical classification, I have deemed it wise to
limit still more the area to which it shall refer ;

# Topinard, * Anthropology,” p. 282, English Ed. 1878.
1 Topinard, ® Op. cit.,” p- 281.
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the triangle show that a typical case gives a re-
markable s«resemblance between this malformed
English jaw and a typically-developed Hottentot’s
jaw, the interbicuspid line in the abnormal arch
falling a little over four-tenths from the base line,
and in the Hottentot’'s* jaw falling exactly four-

Fig. (27). Exhibits an example of thumb sucking, and is shown
here in order to point out the liability to error in diagnosing between
this condition and that of intermaxillary prognathism.

tenths from the base, thereby showing not only
the similarity between the two, but also indicating

# There is also curiously enough the same degree of prognathism
to be seen in the skulls of two Anthropoid apes in the Museum of
the Odontological Society (Nos. 10 and 11). The skull of a China-
man (Anatomical series, No. 8) also gives the interbicuspid line falling
upon the triangle four-tenths from the base.
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over four-tenths from the base line ; in the inter-
maxillary hypognathous jaw we have the inter-
bicuspid line falling rather more than six-tenths
from the base line. Or, putting the case the
other way, we have in the prognathous jaw the
apex six-tenths in advance of the inferbicuspid
line, whilst in the hypognathous jaw we have it
only a little less than four-tenths, thereby showing
the excessive development with interdental spacing
in the one, and the diminished development and
interdental crowding in the other; whilst the
interbicuspid measurement (only 24 m.) shows
the contraction of the arch owing to the diminished
size of the intermaxillary region.

7. Lavsoorn Jaw (A, lambda).

Definition.—A term applied to an upper jaw in
which the outline of the dental arch and the sec-
tions of the palate resemble the form of the Greek
letter lambda and present a wedge-like appearance.

Under the name of V-shaped arch we have
hitherto included those cases of deformity of the
upper jaw that are regarded as being specially
assoclated with a very low mental development,
whilst, as T have shown in an earlier part of this
paper, the term was allowed to include a number
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Fourthly, it is a simple logical sequence of the
process that produces intermaxillary prognathism,
carried a step further during embryonic life, that
produces double hare-lip and fissured alveolus.
The specimens in the Royal College of Surgeons
and the illustrations in our standard works on
surgery, as well as the plates published by Von
Ammon and Vrolik,* amply prove that in double
hare-lip the intermaxillary bone is carried forward
by the vomer and the rest of the nasal septum ;
and in many cases we know this 1s removed by
the surgeon in operating for hare-lip, and we
obtain afterwards thet grooved centre to the
alveolus, with two canines or occasionally a lateral
incisor, one on either side of the termination of
the true maxillary process.

Arguing back from these cases of double hare-
lip to pre-maxillary prognathism, we can come to
no other conclusion than that the duration and

age and 1-32 metre. Their intellectual capacity was scarcely that
of a child of three years of age; their language consisted of fifteen
words, which they nttered in jerks. As a result of the defective
development of the brain there is smallness of the craninm, especially
in the frontal region. The facial region which grows regularly, at
least more =0 than the eranium, appears large. The eyeballs, in con-
sequence of the atrophy of the forehead, project above and are slightly
hidden under the lower lid. T'ke nose, at least in these fwo cases, is
very projecting. They are very prognathous, their lower jaw is smaller
than the upper, so that the alveolar arch recedes about 25 millimétres.”
—Topinard, ap. cit., page 166.

* See illustrations of cases, plate (6), Figs. (6 and 7).

t See illustrations of cases, plate (13), Fig. (38).

B
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the general configuration of the face is ape-like,
from its diminished facial angle and retreating
chin; and we also know that in the apes the
intermaxillary suture is not ossified till late m
life, nor is the prognathism developed till after
the primary dentition. Still further, we have it
on the authority of Topinard that the skulls of
the Merovingian race are the most prognathous
of any found in France; and next we have it on
the authority of French historians that the Mero-
vingian dynasty was so debased in physical and
mental development as to be known in their latter
days as les rois fainéants. It will, therefore,
scarcely be straining the argument unduly if we
assume that as man by deterioration returns to
the type of the higher apes; so, by the like pro-
cess, he will in his method of development be
subjected to similar conditions of growth and
ossification. I do not, of course, wish it to be
understood that all who have intermaxillary
prognathism must of necessity be either idiots or
imbeciles; but I desire very distinctly to assert
that such a deformity occurring amongst the
highly civilized is a distinet mark of deterioration
of stock, whilst it 18 differentiated from the nor-
mal prognathism of the Hottentots by the dimin-
ished interbicuspid measurement of the dental
arch of the highly-bred European.

Intermaxillary hypognathism is not so easily
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have seen the influence of the growth of the
sphenoid in connection with pre-maxillary prog-
nathism, so we must not disregard the results
likely to ensue from an arrest of growth of the
sphenoid in cases of pre-maxillary hypognathism.
More especially as we find the flat arch of the
brachoid jaw associated with inherited syphilis
and the ecrowded arch of the hypognathous jaw
occurring in the subjects of well marked Rickets.*
Under both of these pathological conditions there
is more or less marked arrest of development in
the skull, whilst in the true cretinoid skull
there is pronounced premature synostosis of the
basi-occipital and basi-sphenoid. From the socio-
logical point of view, hypognathism is not
such a serious matter as prognathism, for I have
endeavoured to show that the latter indicates a
deterioration of stock that is in all probability
progressive, whilst the other arises from a robust
stock subjected to certain unfavourable influences
that may from their nature be sooner or later
eradicated.

The Lambdoid jaw, or V-shaped arch, as it has
hitherto been ecalled, seems to combine most of
the features of deterioration that I have taken as

———— -

# Additional interest has arisen in connection with this subject on
account of the recent discussion at the Pathological Society of Lon-
don on Rickets. (See * Brit. Med. Journal,” December, 1880.)

#* « Bristowe's Practice of Medicine,” 1876. Page 897,
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I have met with but two well marked examples
of the effect of premature ossification of the
sutures of the upper jaw and the bones of the
anterior part of the skull. One of these may be
seen in plate L.W. The subjects were both
above the average in intellectual activity and
capacity, and it will be observed that the jaw of the
subject engraved (Fig. 33)* is the size of that of a
child nine or ten years old, whilst the circumferen-
tial outline of the skull (taken at the level of the
supra orbital ridge and the external occipital pro-
tuberance), indicates the points at which the bones
have yielded to the growing brain. In patients
who have fissured alveolus and palate, it 1s impos-
sible to establish any correlation between the
upper maxilla and the skull, but the curious fact
may be observed, that by taking the horizontal
circumference (as just described) there will be
found, apparently proportionate to the degree of
intelligence of the patient, a flattening of the
anterior half of the skull, occurring chiefly on
the left side and at a point corresponding with
the region of Broca’s convolution.

Thus, I have observed that those with the
greatest flattening, are the least capable in the
faculty of producing articulate sound, whilst their
general intelligence may be low, as indicated

* Bee page 73.
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attached to it. Iam not, however, prepared to ac-
cept Dr. Ferrier’s explanations entirely, as I believe
the causes assigned for the flattening of the left
side of the cranium have sufficient evidence to
support them as contributing to, though not as
originating the condition we are discussing; but I
accept almost without reserve the conclusion that
asymmetry of the cranium and cleft palate are
both ¢“the conjoint expressions of a defective
development, and that neither is to be explained
by the other,” still they are emphasized in their
expression by the mechanical influences to which
I have drawn attention. It may at onee be stated
that no skull 1s ever perfectly symmetrical,* asym-
metry therefore, becomes simply a question of
degree. It has been pointed out by Dr. Crochley
Clapham, of the West Riding Asylum, and Dr.
Henry Clark, of the West Riding Prison,} that
81-771 per cent. of the insane were “left headed,”
25 per cent. of the imbeciles were symmetrical,
whilst amongst the criminals  the right half of
the skull was almost invariably in advance of the

# « The most frequent irregularity in the form of skull is want of
symmetry. This sometimes occurs in a marked degree, and there is
probably no skull perfectly symmetrical. The condition which has
Lieen observed to co-exist most frequently with irregular forms of
skull is synostosis or premature ossification of certain of the sutures.”
-—Quain’s ¢ Anatomy,” eighth edition. 1876. Vol i, p. 80.

t *The Cranial outline of the Insane and Criminal.” West Riding
Lunatic Asylum Medical Reports, 1876. Vol. vi., p. 154.
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ag occurring in the case of a * Kalmuc”* idiot,
forty years old. The intellect was equal to that
of a child of a year old, and she could not speal.
The skull was very light, and asymmetrical.
The internal fossse were unequal. The sutures
were remarkably open, the frontal being still
persistent. The brain, weighing 40 oz., was
healthy in structure, but the configuration was
asymmetrical. There was bulging in the right
frontal and left parietal regions, and slight flat-
teming in the left frontal and right parietal lobes,
with asymmetrical form in the covering bones.
The horizontal plate of the palate bone was not
arched. The lower jaw had the obtuse angle
found m connection with an edentulous condi-
tion, and the nasal bones were absent.

Dr. Ireland, whilst observing that asymmetries
of the base of the brain are not unfrequent with
genetous 1diots, still regards them as evidence of
a disordered direction of formative power, rather
than as explaining the mental hebetude. As
regards the probable origin of asymmetry of the
cranium, some interesting observations have
been made by Dr. Stadfeldtt, who states that

—

* This variety of idioey has been described under the name of the
Mongolian type. See London Hospital Reports, Vol., 1L, ¢ Ethnic
Classification of Idiocy,” by Dr. Langdon Down.

t “On the Asymmetry of the Body of the Human Skeleton.”
Translated from the ¢ Bibliothek for Leeger.” 5 Rakke, 8 Bind.
April, 1864. By William Moore, M.D., Dublin, and published in
the Dublin Quarterly Medical Journal, August, 1864.
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the better plan of the two, and the little patient
may be very much helped in the process of re-
ceiving its food by having a contrivance, shown
in the accompanying wood-cut, attached to the
neck of the mouthpiece of a Maw’s feeder.

Fic. 34. Fic. 35.
The palate-piece alone. The palate-piece attached to
the ordinary nipple sold with
Maw's feeding bottle.

This consists simply of a flap of elastic India-
rubber made to fit to the roof of the mouth. The
pressure of the nipple against its under surface
when in position converts it into an artificial
palate-piece, and prevents the escape of the milk
into the nose in the effort of swallowing. It was
suggested some years back in an article by Mr.
G. Williams, in the Denfal Review, that a flap of
thin sheet elastic, not modelled to the arch of the
palate, but simply cut out and sewn on to the
feeder should be used ; when it is not convenient
to obtain such an one as I have just deseribed this
is a very good expedient, but if it is possible to
procure a properly-fashioned arrangement, it is
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plied with nourishment from the mother’s breast ;
I have therefore prepared an artificial palate,
attached to a shield to go over the breast and
thus enable the little one to take its natural
nourishment. Being made of thin elastic rubber
it is not uncomfortable, and can be kept perfectly
clean, while from the form it is made in, it can be
used for either breast. - It is shown in position in
the accompanying woodcut, Fig. 36.

I'1e. 36.
The breast shield, and palate.

Under the most favourable circumstances, and
when the greatest possible care is exercised, there
is little doubt that the growth and development
of the child is very much retarded, though its
constitufion may not ultimately suffer in con-
sequence of the defective palate, beyond that
delicacy of frame which is very often the accom-

paniment of extreme parental anxiety and watch-
fulness.
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and not to an excessive development in the median
portion. In Fergusson’s work “ On the Progress
of Anatomy and Surgery during the last Century,”
this is suggested as a reason, and drawings given
of a case by which it is proved how little de-
formity need occur when the patient is in the
hands of a sgkilful operator. In the same chapter
it is also pointed out that the notch in the lip, so
often observed in after-life, is mainly owing to the

Fic. 37.

edges of the divided lip not being cut away to a
sufficient extent, so as to bring the skin and
mucous membrane into proper contact with each
other. Nor is this question merely one of sesthe-
tics, the triangular gap left in the lip by the
irregular union of the two lateral portions, seri-
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understand what the child attempts to say, and this
imperfect articulation is not regulated, as might be
expected, by the extent of the cleft, but is almost
as bad in simple division of the soft palate as in
those cases where there is also division of the
hard palate and alveolus.

This is capable of explanation however, in part
at least, if the views I have put forward in refer-
ence to cerebral development in these cases be
taken into consideration.

From birth up to seven or eight-years of age
the cleft increases both in width and length, in
proportion to the rest of the mouth, unless, hare-
lip being associated with it, mechanical means are
used to compress the parts laterally, by the use of
a truss, such as we find described in the work by
the late Sir William Fergusson already referred
to. The gap, by the use of a truss, may be reduced
to such an extent that at the anterior part the two
sides of the divided alveolus will become closely
approximated and appear continuous. After the
age I have mentioned I am led to the conclusion,
so far as my own opportunities of observation
have gone, that the cleft simply increases in
length, the width being in the majority of cases
the same at twenty-one as at eight or ten years
of age.

From eight to ten years of age the patient will
become first conscious and sensitive of his or her
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siderable annoyance, and it is most difficult, when
the habit is firmly established, for the patient to
overcome it. Still, if an arfificial palate be in-
serted at the time I have indicated, it may be
prevented or checked to a very great extent, and
finally be entirely forgotten or superseded by the
patient finding it unnecessary to control the pas-
sage of air through the nostrils, except by the
means provided in the elastic velum.

From the great exposure of the nares and
fauces to the air, in large perforations or cleft of
the palate, these parts are exceedingly liable to
inflammation and ulceration, extending into the
pharynx and larynx, and during the winter
months causing frequent sore throat and deaf-
ness, as well as loss of voice. Considerable irri-
tation arises also in the cavity of the nose from
the mucus drying on the turbinated bones and mar-
gins of the fissured palate, in consecuence of the
too free access of air to these parts. All of these
symptoms, however, disappear when the cause is
removed, either by operation or mechaniecal treat-
ment, though the latter, perhaps by checking to a
oreater extent the passage through the nares, and
-also acting as a stimulant to the normal secre-
tions may prove the more efficient of the two for
this purpose.
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arrange the names of those surgeons, dentists,
and others who have paid any attention to this
matter in chronological order.

1552.—Hollerius, in his “ Observ. ad Calcem
de Morbis Internis,” proposes to stop the aper-
tures with wax or sponge.

1565.—Alexander Petronius, in his “ De Margo
Gallico,” proposes, when there is but one opening
in the palate, to stop it with wax, cotton, or a
gold plate, taking care to give to the instruments
the same concave form as the roof of the mouth.
Though this is the first mention of a gold plate
being used for this purpose, still, from the fact of
Petronius not being more explicit as to its mode
of fitting and retention in the mouth, we are, as
Snell very justly observes, led to the conclusion
that the remedy was one with which his readers
were not altogether unacquainted ; and we must
not therefore give Petronius the credit of being
the inventor of this mode of treatment.

1579.—Ambrose Paré, in his book on surgery,
published in Paris, and in the year 1649 translated
into English by Thomas Johnson, proposes that
the cavity should be covered over by a gold or
silver plate, “made like unto a dish in figure, and
on the upper side, which shall be towards the
brain, a little sponge must be fastened, which
when it is moistened with the moisture distilling
from the brain will become swollen and puffed, so
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1723.—Fabricii Hieronimi, in his ¢ Chirurgicis
Operationibus,” recommends sponge, lint, or
silver plate; not suggesting any new form of
instrument. He is the first, so far, that is, as
I have been able to examine these old Wofks,
who make specific mention of congenital cleft
palate in contradistinction to accidental eleft or
perforation.

1734.—R. Wiseman, Sergeant-Surgeon to
King Charles II., in his Chirurgical Treatises
gives evidence of having bestowed much thought
upon the treatment of the defects of the palate,
though he cannot be said to have made much
real and practical progress. His novelty in
treatment consisted in filling up the cleft with a
paste composed of myrrh, sandarac, and a
number of other ingredients. His idea was
certainly in advance of his time; for by this
means a most important end was gained—that
of perfect exclusion of air by its complete adap-
tation to the margins of the cleft. We are un-
fortunately not informed how this “paste palate ”
was kept in position.

1739.—Heister, in his ¢ Institutions of Sur-
gery,’ suggests the use of “a gold or silver plate
adapted to the perforation, and furnished with a
handle or small tube, which, being armed at the
top with a sponge, he may thereby exactly close
the perforation.
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1820.—The next advance made was by M. De
la Barre, who 1s the first to mention the use of
“elastic gum” in the restoration of the velum
and uvula. The artificial palates designed by
this gentleman were ingenious in the extreme, but
of such a complicated nature that none but a
man of considerable mechanical genius could ever
hope to be successful in their application. Still
we must bear in mind the great step taken
towards the present mEtruments in use bj" the
introduction of * elastic gum.”

1828.—1 now come to a consideration of the
artificial palates constructed by Mr. Snell, who
arrived at much more satisfactory results in his
method of treatment than his predecessors could
have done, from the fact that he first obtained an
accurate model of the mouth, on which he mounted
and fitted his obturator—a point that up to this
time is not mentioned, even if it were practised.

He says in his book that, with the exception
of one method proposed by Mr. Alcock, in the
Medical Intelligencer, he is not aware of any
successful mode of treatment for remedying con-
genital cleft of the palate excepting his own plan,
which he goes on in the next pages to describe in
the following words:—“ My method of con-
structing an obturator is, with a gold plate,
accurately fitted to the roof of the mouth, ex-
tending backward to the os palati, or extremity
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opportunity of seeing many of the cases that he
had treated, and he most certainly obtained
results that I have never seen surpassed by any
other means. |

In 1862 Mr. Williams exhibited the following
case, showing his mode of treatment :—

Fig. 43. Fic. 44.

This was a case of complete fissure of the hard
and soft palate, the fissure extending through the
whole of the hard palate and uvula.

Fig. 44 represents Mr. Williams’ obturator for
the above case. The portion A, which covers the
hard palate, is constructed of hard vulcanite.
The velum, or soft palate, b, b, b, is formed of soft
vulcanite ; the two portions being united by a
narrow band of elastic gold, which allows the
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at the apex of the fissure. D, the hole through
which the attachment is made, to keep it from
running back. ;

Fic. 45. Fic. 46.
1865.—Mr. Robert Ramsay, in a paper on the
¢ Treatment of Congenital Cleft Palate,” brought
an instrument before the above-mentioned Society,
made on Dr. Kingsley’s principle, but much
simplified in construction.

1867.—Mr. George Parkinson, in a communi-
cation to the Lancef, made the following remarks
on his method of treating cleft of the hard and
soft palate.

(I have reproduced the drawings by which his
article was illustrated, in order to render it the
more interesting.)

“In a case of congenital fissure of the palate
extending through the hard tissues and alveolar
ridge, after having taken a correct model of the
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the case, not confining myself to one set rule,
always bearing in mind, however, the important
point of supplying the congenital cleft with an
instrument that shall, if possible, depend for its
support upon the overlaps to the margins of the
cleft, and not upon the teeth.

Some years ago I attempted with most
satisfactory results, the imitation in the elastic
velum of all the parts that nature had left un-
developed, and the following woodcut (fig. 50)

Fic. 50

shows 1n section the case (described more fully
further on), in which will be seen the nasal
septum, posterior opening to the nares, with the
velum and uvula reproduced.
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In the position that would be occupied by the
uvula and central portion of the soft palate, when
elevated for dividing the mouth from the nose, there
was a large opening of an oval form,"about one and
a quarter of an inch in extent one way, and three-
quarters of an inch from side to side. In swal-
lowing, there was not the slightest movement at
the back of the mouth, exceptin the tongue, which
wag the only member that could contribute any
assistance to the process of conveying the food to
the opening into the aesophagus. The back of the
mouth was in this way kept in a very irritable
condition by the continual lodgment of food in
the cleft. From the state of the palate, speech
was scarcely intelligible, and the life of the poor
woman was in every way a matter of considerable
discomfort. Owing also to the great induration
of the parts on each side, where the indications
of the anterior pillars of the fauces were apparent,
I concluded that no power could be obtained to
work an elastic velum with any service or comfort,
while at the same time there was the consideration
to be borne in mind that the disease was still
going on, and it was desirable rather to protect
the parts from the irritation resulting from food,
&c., than to increase the trouble by having an
artificial velum, that must necessarily produce
some chafing, the mucous membrane being so ex-
ceedingly sensitive, A simple hard rubber obtu-
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of the antrum, were entirely destroyed up to the
floor of the orbit, leaving a gap for restoration
by artificial means of considerable extent. The
voice was veryimperfect, mastication and swallow-
ing very difficult. The appearance of the case is
shown in fig. 79.

The instrument that was constructed to remedy
these defects i1s shown complete, ready for wear,

Fia, 81

The parts divided showing the means by which the elastic rubber
pad is united to the hard rubber palate plate.

in fig. 80 ; also with the parts separated, showing
how far the hard rubber extended, and where
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It was stated by Mr. Berkeley Hill, in the
MontaLy REVIEW oF DENTAL SURGERY, vol 1., 1872,
that ¢ the lower jaw appears to be exempt from
syphilitic necrosis, as no cases of such disease are
recorded hitherto.”” Out of all the cases of
syphilitic necrosis that I have had under my care
for the mechanical restoration of lost tissue, I
have only had one in which the lower jaw was
the seat of disease.

In this instance (a man, aged thirty-six) the
anterior portions of both upper and lower jaws
were carried away by necrosis; the soft palate
had also been destroyed by ulceration, and its
free border was attached to the posterior wall of
the pharynx; an opening the size of a shilling
remaining in the median line, and allowing the
passage of air and mucus from the nose. The
six anterior teeth of the upper jaw had dis-
appeared with a considerable,K portion of the
adjacent bone. The corresponding teeth had
come out from the inferior maxilla with ther
alveolar processes and part of the jaw itself.
When the lips were closed the man had a most
ridiculous expression, as a result of the extensive
loss of bony tissue. The remaining teeth were
sound, and the patient, when he came under
my care, was in good health. The defects in
both jaws were of course easily remedied by an
artificial palate and denture, and in this respect
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other parts. Where the larger muscles of masti-
cation are severely injured there occurs a good
deal of contraction during the process of healing.
It 1s hardly necessary to point out the extreme
danger of primary and secondary hsemorrhage
from gunshot wounds of the face.

Macleod has pointed out a source of trouble
and danger in cases of wounds opening into the
cavity of the mouth that I have not found n
other works on the subject. It is the liability of
the patient to suffer from swallowing the secre-
tion from the wound, he mentions one case that
terminated fatally in consequence of the impossi-
bility of keeping the mouth perfectly clean and
free from such discharge as was emptied into the
buccal cavity. Without leaving the domain of
the Dental Surgeon, T would venture to suggest
to my surgical friends whether they might not
use with advantage a Dental saliva pump in
order to ensure thorough cleanliness. In the
partial or entire loss of the lower jaws there 1s,
of course, great deforinity, but it does not end
there, for if no mechanical appliance be fitted
within a short time of the healing up of the parts,
there also arises a deformity of the upper jaw
in which the arch of the teeth is contracted in the
region of the bicuspids, giving the maxilla the
appearance (as one writer describes it) of an
hour glass.
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the fullness of the parts, and at the same time
expressed his reasons for not removing what
appeared at that time a great redundancy of
material, having in view some further operation
at a future time. 1 do not propose to enter into
the treatment of these especially severe cases,
except as the work of the surgeon may be assisted
and perfected by the skill of the Dental Surgeon.

Splints fashioned to the shape that the parts
are required to assume, will be found of much
service in a great many instances. They may be
best made of black vuleanite, and in this material
they are very light and cause but slight incon-
venience ; they should be well perforated to give
the same amount of ventilation as if ordinary
bandages were used, being lined with antiseptic
dressings. If they are made in a good shape,
they give a corresponding form and consistence
to the parts that have just been subjected to a
plastic operation.

The forms of these splints admit of numberless
modifications, according to the conditions and
situation of the region to be operated upon. It
1s in most instances necessary to take a model of
the part first by means of plaster if possible, or
if not in the ordinary way with that substance,
by means of canvas or cotton rag dipped into
thin plaster and laid carefully on the flesh, having
first taken the precavtion to oil the skin, and if
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‘When the opening of the mouth and the general
state is such as to admit of an ordinary tray being
used, no difficulty will be found and no instruction
in this place is necessary ; occasionally, however,
the opening of the mouth is too small, and the
impression must be taken in parts or broken
before it can be removed out of the mouth. This
sometimes requires that a wvery slight layer of
plaster should be applied; in order to give this
greater strength, however, very thin, and fine old
muslin may be used, dipped into plaster and put
in position in the mouth. This strengthens the
impression to a remarkable extent, and enables us
to remove 1t without having it come to pieces; if
space admits two or three layers of the muslin
can be manipulated in the mouth by means of a
spatula very much better than a simple mass of
plaster introduced in a thick tray, while, if care-
fully applied, it gives a very satisfactory result.
If it is required to take the model in two parts an
impression plate, such as I have described, in
Chapter IX., must be used.

One other mode of obtaining an impression re-
mains to be mentioned, and that is, by means of a
large mouthed syringe. It not unfrequently
happens that there is no other way of taking a
model in plaster of Paris, especially if it be borne
in mind that plaster to be successful in its applica-
tion should be used only of the conmsistency of
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