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the dlerlnatitis following the sanocrysin treatment a daily
intravenous injection for three or four days of 5 c.cm. of
this 10 per cent. solution Will often give relief.

Iin the early days of the treatment serum was given
before satnocrysin in - order -to ward off
the complications. I have never found
thtis of any value, 'and think its use
has now been abaknoned by 1m10st
physicians.

RESULTS OF TREATMENT.
It must he remembered that in. all mn

cases the patients were luavijig rest in
bed, wvith p.ueumothltorax or some other
formn of treatment. It is not possible,
therefore, to give statistics whiciih would
be of aniy valie in cominig to a con-
clu.ion as -to -the direct results of sano-
crysin. Morleover,, the treatmiient has
not been emniloyed for a sufficient length
of time to enable oiie to judge anvthiiig
beyond its inmmediate results. It is
possible, however, to form some idea of
these by noting what changes take place'
when sanocrysin is given while the iest
of the treatment remains unchanged.
Chart 3 shows a chronic fibro-caseous
case with p)vrexia.
On Marchl 7th daily injections of ether

benzyl-cinnaimique were given for a
fortnight, and after five days' interval
a second course was given. It will be
seen that the treatment had no apparent
effect on the temperature; the condi-
tion of the patient and the quantity of
sputum remained unchanged. On1 April
12th salnocrysin was started; the chart
shows that in a few days the tempera-
ture began to, settle. The sputum
became less, and after a reaction on
May 15th, following 1 granm of sano-
crysin, it dried utp altogether. It is
useless to draw conclusions froein one
case, but in this patient the improve-
ment followed so dramatically when
sanocrysin was given that it is at least
suggestive.
In 28 cases where lpatients had

chronic fibro-caseous tuberculosis and
wero slowly losiiig ground in spite
of hospital or sanatorium treatment
I added sanocrysin to the treatment,
and in 15 of these cases tuberele bacilli
dlisa)peai(t8( from the sputum in six
weeks or less.
In this chronic type of pulmonary

tuberculosis, patients leave periods of
comparative good health alternating
with others when the disease prog-resses;
in other words, they have a series of.
relapses. Sanocrysin does not seem to
prevent these relapses, but it does seen,
in many cases, to check a relapse and
bring about a period of arrest. Many
of my l)atients relapsed, and in some
the relal)se was controlled by a second
course of sanocrvsin. I have not seen
any behiefi in chlronic fibroid afebrile
cases, but a course of sanocrysin may cut
short aln acute exacerbation arising in
them.
Cases of very active bilateral disease

sometimes do very well if treated by
uimeumothorax and sanocrysiln. I lhad

A- I

CD.

6 such cases in my first series, and 5 of them i-improved,4 losing the tubercle bacilli. In acute Olikltioii'. sano-
c-ysili alone does not yield very striking results. Although
sallocrlySin is not a specific against tuberculosis, and is
m11ost certainly niot a oure, it may be regarded as a useful
addition to other imethods of treatment.

DIABETES MELLITUS AND HEREDITY.
BY

P. J. CAMMIDGE, M.D.

THE possibility of heredity playing a part in the etiology
of diabetes appears to have been originally suggested by
Rondolet, a physician of Montpellier in the sixteenth
century,' but iiearly two hundred years elapsed before. the
idea was definitely' formulated by Johann Peter Frank,
who has also the distinction of having differentiated
diabetes mellitus from diabetes insipidums. Most subsequent
write s ol diabetes mellitus accepted Frank's view, and
many- paoblished .statistics showing the plroportion of their
cases in which a family histo-ry of the disease had been
traced: Frerichls, for example, stated that such a history
had been met with in 9.8 per cent.; Seegen gave a higher
figute, 14 per cent.; anid Naunyn fou-nd a still higher Pro-;
poition, 17 l)el cent.-to quote only a few. Writing oln
thiis suubject, Naunyn2 (leclared that the -more carefully the
family hlistory was inquired into the more often - was
evwidence of heredity discovered; and this woulkld seeiii to
be the experielnce of more recent authors, for, with thle
excel)tion of John1l,3 Who found only 9.7 pelr cent. -of his
cases gave a family history of the disease, they have
generally quoted figures in the neighbourhood of 25 Ple
cent., While Hoogslag4 lhas reported as -high a o)ropOrtioll
as 43 p)er cent. Statistics and general exl)erielee alike,
tlherefore, agree ini indicating that diahetes inellituis, or a
condition p)redisp)osing to its development, tenlds to ruin in
families and is hereditary but as modern work on genetics
has demonstrlated that purnely statistica.l -methods anid
general impresisions cannot bie relied upon wAl'hen all attempt
is being made to establish the inheritability of a chaiacter
other evi(lence must. be obtained before a reliable con-
cluision. call be reached.
Our presenit exact knowledge of heredity in plants and,

animals lhas been gained almost exelusively by experimental
selective breeding and analysis, but this method is obviously
not applicable to man. The alternative usually adop-ted is
to collect all the available data regarding the family
histories of a niunber of individuals exhibiting the
character under investigation, arrange them ill the form
of p)edigrees, and comnpare the results-with standard cases
resulting fromt experimental work. In this way it hlas
been found lpossible to demonstrate Mendelian inheritance
in a niumber of deformities and diseases affecting manl,
such as brachydactvly, tylosis, night-blindness, haenmo-
phihall etc. MAIost of these conditions are rare and lpresent
striking features by whiclh they can be rea(lily recognized,
so that the collection of the necessary information is not
difficuilt oince a family suffering from the abnormality lhas
been encountered: buhtt with diabetes it is not so easv, forl,
in spite of the disease being comparatively comn-mone, it
is untusual to meet with lpatients who are stufficiently
acquainted with the intimate history of their fanimly to.
make it j)ossible to construct even a tolerably accurate
pedigree of its incidence among their immediate relatives,
and still less among distant connexions. On going throiigh
nm.y records I find that 224 out of a consecutime sermes of
800 cases (28 p)er cent.) gave an ancestral or family histolr
of diabetes. In the majority the known facts are too
incomplete for any reliable deductions to be drawn, but
some l)atients have given pedigrees resembling so closely
in essential l)aiticulars those obtained in experimental
breeding that it seems worth while taking representative
exanl)les and considering how far they support the view
that diabetes miellitus, or a condition. predisposing to its
development, is transmitted as a Mendelian character.
Before doing so it will be helpful if I describe briefly

thle results of some of the breeding experiments with
aninials Mr. Howard and I commenced several years ago
with the object of throwi-ing fresh light on the still obscure
e~tiology of dliabetes. WNorking with mice5 we foundl that
if thlose hlaving a nlatulrally high fasting blood sugar
(116-120 lmug. per cenlt.) w-ere mated together they always
prlodulced offsprimmg w-ith simlilar highl blood sugars, but thlat
when mlice withl high blood sugaras were crossed withl others
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having normal blood sugars (about 85 mg. per cent.) all
the progeny possessed normal bloo'd sugars. These findings
indicate that a high blood sugar is recessive to a normal
blood sugar in the Mvlendelian sense. Confirmatory evidence
was obtained by mating the progeny of these crossings
with each other. It was then found that if the mice with
high blood sugars were mated with the seeming normal
mice they did not produce all normal animals, as might
have been expected froom the previous experiment, but
equal nupbhers of normial and high blood sugar animals
(Fig. 1. A), while when the animals with normal blood

H N

H xt[N] [& x [NJ [NI Nn-HX F-H-i541,1V
H [N H [N] N N [NJ N

1:2:1 IN L
N V[N][NJ

A B H I N

C
FIG. 1.-Experimental breeding of mice. H==Higb blood sugar.

N=Normal blood sugar. [N]=Heterozygous normal (hybrid carrier).

sugars were crossed with each other the offspring proved
to have high and normal blood sugars in the p)roportion of
cne to three (Fig. 1, B). Both these results are in agree-
ment with Mendelian expectation in the particular circum-
stances of the experiments, and demonstrated that the
mice with normal blood sugars resulting from tho mating
of the original mnice having high blood sugars with normal
mice were what is known as beterozvgous normals or
hybrid carriers. Animals of this description, although
apparently normal, transmit the abnormality to their off-
.spring, with consequences -which vary according to the way
they mate, as the experiments quoted show.
A third variation, which from a plactical point of view

is of extremeli importance, must also be considered. It was
found that if our hybrid carriers were mi-ated with normial
animals from another stock, all the progeny had normal
blood sugars; these? agtin, when crossed with normal
partners, only produced normal offspring, and so on for
several generations; when, however, two related animals
resulting from such crossings were mated with each other,
or with mice from another stock having a similar ancestral
blood sugar history, mice with high blood sugars appeared
among their progeny in the pro[)ortion of one to three
(Fig. 1, C). By fhirther selective breeding it was then
proved that two out of the three apparent normals were in
reality Isybrid carriers, and that only one was actually
normal and incapable of transmitting the abnormality to
its descendants. It is consequently certain that in mice-
and subsequent experiments have indicated in other animals
also-a natural high fasting blood sugar is recessive to
a normal blood sugar in the same way as albinism is
recessive to colour. In addition to the fact that this is the
first experimiental-proof of the transmission of a chemical
abnormality in accordance with Mendel's theory, these
results are of interest as demonstrating how such an abnor-
mality can lie dormant in apparently normal animals,
maybe for many generations, to appear again in their
descendants under aplprlo)riate conditions of m,1alating.

Since the abnormality of carbohydrate metabolism giving
rise to a high fasting blood sugar in animals is undoubtedly
a recessive character, it is not unlikely that simllilar defects
in the chemistry of the body in human beings may be
triinsmnitted in the same way, and that some forms at least
of hyperglycaemia and glycosuria, or the conditions l)re-
disposing to their development, may consequently run in
families like a high fasting blood sugar in mice. The rela-
tionslhiips inl a pedigrlee ind(iceiting that suchl is thle case are
briefly as follow-s.

1. If btoth parenlts are affected all the offsprinlg wvill be
similarly affected.

2. If one parent is affected and the other is not, all the
offspring will appear to be normal, but all will be hybrid
carriers (heterozygous normals) and transmit the disability to
their descendants.

3. If one parent is affected and the other is a hybrid carrier,
half the children, on the average, will be affected and half will
be hvbrid carriers.

4. When two hybrid carriers- mate, one-quarter of the off-
spring, on the average, will be affected and three-quarters will
be apparent normals, although two out of the three will be
hybrid carriers and only the third will be actually normal.

5. Since a hylbrid carrier is merely a hearer of the affection
and does not suffer- from it, an affected individual need not
have an affected parent, or even an affected grandparent. or
great-grandparent, although evidence of the presence of the
affection in the family can usually be found anmong collaterals.
Owing to the single births, limited families, and mono-

gamious habits of the human species, clear-cut evidence of
heredity compearable in every respect with that furnished by
the experimental breeding of animals cannot be expected,
but careful investigation should reveal hereditary relation-
ships in huiman )edigrees corresponding sufficiently closelv
in essential l)articulars to the experimental findings to make
it evident that they are governed by the same principles if
diabetes, or some forms of it, are transmitted as a recessive
character.

Clinical methods for estimating the sugar content of the
blood are of such recent origin that it is rarely possible
to trace back hyperglyeaemia for more than a generations
so that reliance has to be placed upon the occurrence of
glycosuria and the synuptoms of diabetes in working out
human pedigrees. On comparing such pedigrees with our
mouse results it is evident that there is a lose enrre-
spondence in many in-
stances, although, as we
shall see later, not in all.
Take, for example, the case

of a woman suffering from
diabetes who stated that two
of her brothers were similarly
affected, but another brother
and two sisters had been re-
peatedly examined for sugar
with negative results (Fig. 2).
In this family the affected
and unaffected were equal in
number, a coildition arising in
mice, as we have seen, when
an affected individual mates
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FIG. 2.*

with a hvbrid carrier (Fig. 1, A). Further inquiry revealed.thatl-
thle woman's father was a diabetic, and, although her mother
was normal, her mother's sister suffered from the disease, conse-
quently the mother was almost certainly a hybrid carrier.
That the disease, or a condition predisposing to it,

-behaved as a recessive character in this instance is also
indicated frolh the fact that all the three children resulting
from the marriage of the patient with a normal husband
were found to be normal. Similar familk histories are not
very uncommon among diabetics, although it is unusual
for the figures to correspond so exactly to Mendelian
expectation.
The exl)erimental breeding of mnice with high blood sugars

showed tbat, when two hbbrid carriers weie mated, affected
and unaffected offispring alppeared, on the average. in
the proportionl of one to three
(Fig. 1, B).
This proportion was found in a

family of which another patient
(Fig. 3) was a member, his sister
and two brothers all being norrmfal.
The patient's father, who was an
only son, was apparently normal,
as was also his paternal grand-
mother, but his paternal grand-
father was a diabetic, consequently
his father was probably a hybrid
carrier. On the maternal side the
mother herself, the grandmother,
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FIG. 3.
and the grandfather were all
apparently normal, yet, as a sister of the mother had died of
diabetes, there seems little doubt that the mother, as well as the
father, of the patient was a hybrid carrier.

TIn both the preceding examiples it was not necessary to go
far back in the familyl history of the L)atielnt to discover

* The explaiiation of the signs used in this figure applies also to the
later figures
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evidence of the transmission of the disease as a Mendelian
recessive character. An interesting pedigree showing how
in human beings, as well as in animals, the affection may
lie hidden for several generations in hybrid carriers
(Fig. 1, C) was given to me by a biologist interested in
genetics who brought his only child, a daughter, suffering
from diabetes (Fig. 4). The father was free from sugar
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FIG. 4.

himself, and iio case of
diabetes or glycosuria had
been known among his direct
ancestors for at least two
generations previouslv, but,
as his father's brother and
his grandfather's brother had
both died of diabetes, it
seemed certain that he, his
father, and his grandfather
were all hybrid carriers. The
mother of the patient was

free from sugar, but she had a sister undergoin-g treatment
for diabetes, consequently it may be inferred that the
mother was likewise a hybrid carrier. Since there were no
ether children of the marriage, it is not certain that
the Mendelian expectation of one affected to three
aplparent nornmals would have been fulfilled, but it is
probable that it would, as both parents were app)arently
hybrid carriers.
The following is one of the most remarkable cases I have

met with, from the L)oint of view of heredity.
The patient was a girl of 6, who died of diabetic coma after

an illnese lasting altogether under three weeks (Fig-. 5S. Two older
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sisters had died of the same
disease, one when she was a
year old and the other at the age
of 18 months. The only sur-
viving member of the family was
a boy of 10, who had never
shown any signs of diabetes and
whose urine was found to be free
from sugar, although it was said
ho passed traces of reducing
material in his urine at intervals
when suffering from " bilious
attacks," to whiclh he was liable.
The urine of the father was
found to be sugar-free, but, like
his son, hle was subject to
" bilious attacks," and, as one
of his brothers was stated to
have died jaundiced, there was
apparently a tendency to hepatic
disturbances in the family.
although no history of diabetes orglycosuria could be discovered. The patient's mother, a womanaged 40, was known to have been passing sugar for about twentyyear<. One of her sisters had died of diabetes mellitus and twoof diabetes insipidus, one at the age of 16 and the other at 20.A brother appeared to be normal, and had two normal childrenby a normal wife. The maternal grandmother of the patient,who was alive at the age of 70, had suffered from glycosuriafor over twenty years, but her husband was said to be normal.In the preceding generation there was no known history ofglycosuria, and the great-great-grandmother of the patient wasalso said to have been normal, although her sister had died ofdiabetes. It would therefore seem that the disease was trans-mitted for at least two generations by hybrid carriers and thenbecame manifest in the grandmother, probably owing to hermother having married a hybrid carrier like heirself. Two ofher daughters, including the mother of the patient, developed.the disease, most likely as a consequence of her union with ahybrid* carrier, and both showed it at an earlier age than theirirether. In the next generation a rapidly fatal -form of diabetesdeveloped at a very early age in three out of four of the children,nisst probabty as the result of the mating of a diabetic witha hybrid carrier.

The weak point of this pedigree, as of so many others,
is that the known history relates almost entirely to one side
of the family and the other can only be inferred, but if the
assumptions which have been made are admitted it would
seem to be a fairly typical example of the transmission of
diabetes mellitus as a recessive character. The earlier age
of onset and increased severity of the disease with each
succeeding generation is noteworthy, although the al)lparenttendency to hepatic disturbances on the father's side was
possibly a contributory factor in the production of the final
tragic results.

If the whole available pedigree of the case we have lbeeni
considering is taken into account it suggests that the

diabetic tendency was transmitted as a Mendelian reces-
sive character, but if only the last three generations are
considered it might well be that it behaved as a dominant,
for with a dominant character (1) all the affected indi-
viduals have an affected parent; (2) in fainilies where
both affected and unaffected occur their numbers are, on
the average, equal; (3) none of the unaffected, although
springing from affected parents, have affected descendants.
Apparent dominance of this description is not uncommonly
encountered in work on human heredity, and may be a
source of error if the pedigree is short; there are,
however, many cases in which the characters of a
true Mendelian dominant are so plainlyl present that
there can be no doubt some forms of glycosuria are
transmitted in this way.

Take, for example, two boys, one aged 6 and the other 7, who
were brought to me suffering from rivcosuria (Fig. 6). Their
mother was normal, but their
father had been passing sugar
from the age of 27, and his
brother from the age of 30.
The mother of these two
brothers, who was still alive
aged 70, was said to have
developed glycosuria when sho
was about 50. Now this woman
had been married twice, on
both -occasions to apparently
heatlty husbands. and fronm
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one of- these unions the family referred to had originated; by the
other husband she had one son and two daughters, all of whom
had developed glycosuria about the age of 30.

Since it is unlikely that both husbands wvere hybrid
carriers, and as, moreover, all the descendants of both
marriages suffered from glycosuria, it is evident the disease
must have been transmitted as a dominant character in
this instance.

I will quote another example of the same type of
transmission.
A girl, aged 14, was brought to me suffering from nocturnal

PntiTpPMR andi was found to be nassing sugar in her urine (Fig. 7).
Glycosuria had been discovered in her mother
and a maternal aunt at the ages of 45 and 40
respectively, and her mother's brother was
also said to be diabetic,- The mother and
the aunt had both married apparently normal
husbands, but both had diabetic children-
the patient in the one instance and a girl of
18 in the other. The maternal grandmother
of these girls was alive and well at the age
of 80, and when her urine was examined it
was found to be free from sugar; her
husband, however, had died of diabetes at the
age of 72.
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FIG. 7.

Other examples could be cited, but space forbids, and
sufficient has been said to show that defects of carbo-
hydrate metabolism giving rise to glycosuria may be
transmitted either as a recessive character, like hyper-
glycaemia in mice, or as a dominant character, like
brachydactylia or night-blindness in human beings. In my
experience the former type occur's most commonly before
the age of 40, while the latter is more frequently met with
in elderly people; but' as there is a tendency for both to
develop earlier in successive generations, the age of the
patient alone cannot be relied upon as an indication of
the way the defect has been inherited. The dominant
variety is almost invariably mild, and may peisist for many
years, even in young people, without causing serious sym-
ptoms or materially affecting the general health. The
recessive form, on'.the other hand, is generally grave from
the onset, is more difficult to control by diet, and is
inclined to progress, corresponding, in fact, to the " true
diabetes " of Naujlyn6 and others. The recessive type
tends to be self-exterminative, whereas the dominant
variety, owing to its generally later appearance and com-
parative mildness, interferes little, if at all, with repro-
duction and length of life. Dominance is consequently the
prevailing form of inheritance found when a series of cases
of glycosuria of all descriptions is examined, and, as direct
transmission from parent to child is more obvious than
inheritance through hybrid carriers, it bulks even more
prominently in the results of researches on heredity carried
out onl purely statistical lines. This, no doubt, is the
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explai-jation of the common belief that lheredity is a favour-
able sign in diabetes;, t-hich, although true of the moore
coimmiioin and obvious dominant variety, is not correct when
the conidition is inherited as a recessive clharacter.
At present it is niot clear-whether thle inhlerited factor is

itself the determining cause of diabetes, or wlhether it
merely p)redisposes to the development of the disease by
subseqluent illness or injuury. The occuirrenice of severe
clases withlout demiionistrable cauise in early youth and
infancv is in favour of the formier hypothesis, but the uni-
doubted connexion of diabetes with infections and other
recogniized causes in some instances in(licates that, in later
life at least, an exciting agent is ofteni necessary. It is
possible that the diabetes of young people may arise from
illherite(d defects oT the recessive tylpe, which prevent the
development of the organiism in a p)alticullar direction
keeping l)ace with the incr-easing demiands of the growinig
bodV, and, as the inherited factor- probably differs ill
intensitv, so the period of life at which the symptoms of
diabetes appear also varies. In this way we can account for
the severe for-m met with in infants, the telndency for tlle
disease to develol) about the age of puberty, when, as was
pointed out by Priscilla White,7 it is frequently related to
excessive lheiglht, and the influence of infections, toxaemias,
injury, p)regnancy, etc., when growtlh has ceased. The miiild
and relatively inn]iocuous form transmitted as a dominant
character- is an entirely differenit conidition, and, as it is
coml)aratively rarely met with before ani age when tlle
vigour of the body. is nlaturally, beginning to decline, it
would seeim to dep)end upoon tlhe development of an illherited
tendency to abnormnially early failure of some functioln on-
cerned in carbolhyvdrate metabolism, accelerated, as a rule,
by acquired faults of assimilationi anid niutrition. The
iotorioutsly beniign type of diabetes so commiiont in certain
races, particularly Hinduis, Jl)apnese, and(I JewN,s, is Very
likely of this var iety, and probablh depends ulon ani
inhierited domiinant strain developed by a lifelonig adhierence
to an improperly balanced diet.

Althouglh there can be nio doubt that lheredity plays a
p)art in thle l)rodllction of tlhe defects of carbolhydrate meta-
bolisnii, givillng lise to glycosuria anid (diabetes iniimany
instances, thleie is not as yet sufficienit evidence to justify
the conclusion that ani inlher'ited factoi is a necessary basis
for tlheir develol)ment in all cases. Slhouldk further research
pr)ose that suich a basis exists, it Ai-olIl(l (10 mlluhl to sillmlplifyouir ideas of the etiology of diabetic conditions by l)ro-
vidinig a commlion bond between the various formlns, the
differences in syvmptomatology, severity, and(I age incidence
w-hichl occur being then accounted for' by the c(laracter of
thle inhorited factor and the nature of tile exciting cause.
Prognlosis, too, w-ouild be more ce'taini, for it w-ouild be
largely determinled by evidence poinitinig to tlle hereditary
tendenicy beinig of the dominant or recessive type, -hile tlhe
fact tlhat tlie glycosuria associated witlh tlieh forimier is ii-ild
and easilv colntrolled, .vhereas the iecessive form is generally
progressive anid mnore severe, would be of assistance in
foriiiulating an appropriate line of treatment. Evenie in
the l)1'esenit state of our knowledge inquliryv inito the family
history of a patient suffering from glycosuria will often
supply information whicll is u'seful in treatment, anid, by,
the reassurilng prognosis it may su46est, go far to dispel
the fear of " diabeteg " the diseo6very of suigar inl tlle urine
arouses in so many people.
The iimain value of the evidence regarding the occurrence

of an hereditary factor in .defects of car-bohlydrate miieta-
bolism is, lhow-ever, its bearing on the questioni of marriage.
Thle marriage of diabetics is cleaily inadvisable, anid initer-
nmarriage between families -where there is eveen a remote
history of the disease is to be discouraged; but as our
advice oni such matters, although ofteni asked, is rar ely
taken, the childreni anid granidchildren, eveni to the thir d
anid fouirth generation, should be w*atchede and guarded as
far as possible frlom excitinlg caiauses likelx to develo'v a
latenit and inherited defect.
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INJURIES OF THE EAR ARISING FROM1
FRACTURES OF THE SKULL."

BY

EDWARD D. D. DAVIS, F.R.C.S.,
Surgeon, Nose, Throat, and Ear Department, Charing Cross

Hc.;pil al.

I-r view of the inccreasing frequency of motor and street
accidents, a discussion on fractures of the base of the
skull from the aurist's point of view should be uiseful.

Patients suffering from this injury are usually senit for
an aural examination some weeks after the accident, when
deafness exists, or when the question of compensation
ar ises. Insl)ection of the ears immediatelv after the
accidenit woulld be moIre valuable and woould eniablo the
aurist to give a more accurate estimationi of the damage.
Tlue additional infornmationi so obtained mighlt be helpful
in the treatment and prognosis.
Theimajority of the fractures of the base of -tlhe skull

involve the 'middle fassa, and this proporition is to be
expected when the base of the 'skull is viewed fronm below
and it is seen that a line of weakness extenids through
both Glaserian fissures and the Euistachian tubes to the
foraminia lacera media, with the sphlenoidal sinus as a
conniectinig link. The two halves of the skull are more
or less cemeented together by the un-ion of the basi-
occipital and basi-sphenoid, and the fracture of the middle
fossa ussually follows this weak line wlholly or in part.
The thini roof of the canal of the tensor tympani and
Eustachian tube, and that of the tympanum and mas-toid
anitrum, lie in this line and are almost invariably involved
in this fracture. The extent of the injury varies coii-
siderably with the violence and site of alpplication of the
1)low received. Comminution of the tlhin bonie of the
tegmen sometimes happens, and spicules of bone are sub-
sequientlt fouind in the auditory meatus. It is the middle
ear which is practically always damaged in patients who
survive, anid the capsule of the internal ear or labyrinth
is rarely fractured. On1lY a few fatal cases of great
violence show, friactures of the internial ear, and J. S.
Fraser,' in 1916, recorded, with microscopical sections, fouir
instanees in whliel the fractures involved the labyrinth
capsule in two anld thle n-middle ear only in the remiiaining
two. The two middle-ear cases survived for a variable
period anid then died of meningitis, but the labyrinth cases
were quickly fatal.
The externial auditory miieatus is often involved in the

fracture wheni the line is through the G-laserian fissure,
and the frat-ture appears to s5)lit the miieatuts longitudinally,
dividing it into an upper and a lower half, or, more
commiionly, a crack- in- the roof of the meatuis is caused.
In excel)tional cases, where great force has occurred, the
fracture has extenided across the upper or anterior surfaco
of the petrous bone into the initernal auditoryl meatus:
A smasliing blow on the mastoid process has been; knlOwnA-l to
fractuire off the mastoid from the wedge of the petrou-s
bone witlh injuiry to the lateral sinius. Fracturi es of the
posteriar fossa commence in the th-ini bone of the cere-
bellar' fossa, and radiate into the lateral sinus groove, of
thie samne side; they then 'pass, either along -the groov,e
for the .inferior petrosal sinus, or across the petroits
pyramid near the innier edge of the lateral sinuis, thr6ugh
the enacellous bone surroundinig the mastoid antrum and
semicirculal canals, anid behind anid external to tle
internal auditoryv mieatus. The various lines' of fractures
of the base of the skuil can be seen in- -the museums of
the Royal College of Surgeonas and the medical schools
the tendency is. for. the fractures to take 'those' linfes
ilndieated previously.
A moderate blow on the temporal fossa may produce a

radiating fracture which cracks the roof of the milddle
ear, and blood effuses inlto the tynmpanumn withouit rupture
of the drum. 'No blood escapes inito the auiditory meatuls,
but thlel typical bluislh druLim can be seen on exrimination.
Fourl such; cases halve been1 observed, and the onlys indica-
tion was deafness. This lesionl would nlot have "been
tc1ted,or withou)lt an aural ex;amlination, and, mfl e
* Readl in the Section of Laryngology and Otologv at tlip Annual
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