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By J. M. MARTIN, B.A, M.B., B.C. CANTAB.

DuRrixG the last thirty years general opinion has wavered
greafly as regards the certainty and frequency with which
optic neuritis is produced by a growth within the crapium,
and the greatest authorities from time to time have made
diametrically opposite statements with regard to this con-
dition. At various times it has been stated that optic neuritis
has no localising value as regards the seat of disease, and
at other times the directly contrary opinion has been pub
forward. Thus Dr. Hughlings Jackson in 1880 stated that
¢ optic neunritis is of no value in localising disease in any part
of the cerebrum or cerebellum,” and Mr. Horsley now holds
that optic neuritis is of distinct value in locating the position
of the disease, more particularly as regards the side on which
the disease is sitoated. But it is when we come to the
question of unilateral optic neuritis that we find the greatest
difference ¢f opinion. For some observers state that ina
case in which optic neuritis appears only in one eye, or
appears in one eye before the other, or is more marked in one
eye than in the other, the seat of lesion is on the opposite
side of the brain; whereas others equally positively state
that the lesion is on the same side as the eye in which the
optic neuritis first appears or is more marked. It is as an
attempt to try to arrive at the true facts of the case by
examiniong rather a larger number of reports than has been
presented before that I now bring forward the results of my
analysis of 600 cases, which I have collected from warious
sources. Before I begin the dizcussion cf the special subject
of this paper it will be of some value—if only to confirm the
researches of former investigators— to give a general analysis
of my series of cases and then consider the question of the
localising value of optic neuritis. The result will not be so
complete as I had hoped it would be, as in very few cases
comparatively has it been noted in which eye the optic
neuritis appeared first or was more marked.
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It has always been stated that Lhe male sex is more liable
to intracranial growths than is the female sex. The numbers
in my series are as follows :—

TABLE I

Posttiin of M Sex atal

silion ol burmour. Illl:. Female. not stated, Tukal.
Frontalic) ar e 3l 17 13 Gl
Temporo-sphenoidal ... .. 13 10 ] 28
MOBOT ATBA | oiv. wer  wer o wis s | 22 22 121
Parieto-occipital ... ... ... 19 10 B a7
Multiples  .oae s e 15 9 1 ZB
Baeal ganpglia ... ... o oo 20 1= 4 36
Corpus eallosum ... ... .. T i 1 13
Contrum ovale .. e o oo 19 10 1 1]
Corpora quadrigemina ... .. 12 3 (1] {15
Pituitary ... ... C L e 13 g | 4 | #8
Crors co e wes ae 3 1 1 4]
Pons and medulla ... ... .. 29 11 4 a4
Corebolluf e o sre oie aas ] 34 22 138
General 10 T 2 | 19
e b # | 160 | 8 | e

So that of 513 cases of intra-cranial tumour 688 per cent.
were males and 31'2 per cent. were females; that is, the
male sex is more than twice as liable as the female sex to
intra-cranial growth.

Haviog here given my first table it will perhaps be well at
this point to define the regions I have adopted. Frontal—
those tumours situated in front of the ascending frontal
convolution externally, and as far back as the genu of the
corpus callosum internally. Temporo-sphencidal —those
situated in the part of the cerebrum below the fiesure of
Sylvins and limited posteriorly by a line drawn from the
posterior end of the fissure of Sylvius above to the lower end
of the ex-oceipital fissure below on the outer surface, and by
the calcarine fissure on the mesial surface. Motor area—
those situated in the precentral, post-central, and paracentral
convolutions and their immediate neighbourhood. Parieto-
occipital—those situated in or near the remaining cortex of
the brain. As regards the remainder, all that need be said
is that they affect only or chiefly the structures under
the pnames of which they appear. Those included under
‘“ general " were either too diffuse to be put under any more
definite heading or else their actual position was not stated
in the report from which 1 obtained my abstract.

The nature of the growths in each position will be found
in the next table (Table II.); the significance of the small
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figures in the top right-hand of some of the figures will be
explained subsequently (see Table VI.). From this it will be
zeen that of the 442 named tumounrs 126 were sarcomata, 82

Tapre I1.
o ‘. : :
2| s |g|Ele|B|4(8] 2
=| 8 |g|l2|=|e|E|5| B =
Wature of tumonr., | 2 % 2|8 B L | = 5
[=a —_ . | b —
ld|B|8|°|8|c|8| g |B
= [ = 5] Z
= | | Qo | b
. l (=]
| pEe==1] Taral [l ] |
Frontal ... ... .. |31| 167 |8 |5 |2 |2 |62 |3 | 180, g1n
Temporo- | | |
sphenoidal ... ... 1 gE .| H |0 |2 1 |3 |[21]| g+ | 287
Motor ares ... ... | 8% | 2902013 |G 5 3 13 | 3 q02n | 120w
Parieto-occipital .. 1 112 | 6 |1 -y e [ Z 1Y T8
Multiple... ... v |8¢] & [20]0 |2 |1 |42 | 82| 280
Basalganglia .. (72| 3 |7t |51 o0 |0 11I 128 | 352
Corpus callosum ... |0 43 [0t g o [0 T | 138
Centrum ovale ... 2l g &)1 (30 |1 | 3 115 | 302
Corpora |
guadrigemina ... | 2 T 15 11w T 5 BN ¢ R S L) 4 15
Pituitary .. .. [2¢| 5 |2t]0 |2 |28 (1 [0 | 120 [ 26
[ By e e 1 1 a i ja (e oo |a 4 &
Pons and medulla 127 | 5t 122 | | 1 1 LT i B 102 | 4514
Cerebellum. ... ... [25% | 200 219 | 92 &5 Q0 3 |3 323 | 13818
Goeneral ... oo |1 | T 11 |0 (9 | 0.0 | 0 | 10t | 198
Total ... ... [7226|126% B215[308 448 112 35% !21-‘3 17942 | g011s1

were gliomata, and 72 were taoberculous—a result which
differs from Btarr's! as below.

Starr. J. M. M.
T o L e S 286
Glioma... ... .. e B I L 135 } pereentages,
Tubereulous ... ... 364 163

While I was abstracting my cases it seemed to me worth
while to notice the chief position of the headache in each
case where it was mentioned, as, so far as I am aware, there
are no statistics on this point: but the result is only to
confirm the prevailing idea that the position of the headache
is of no value in determining the position of the tumour (see
Table II1.). The only points to which I will draw attention
are the number of cases of tumour of the motor area and of
the corpus callosum in which headache was stated to be

L Nervous Diseases, edited by F, X, Dercum, p. 471
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absent, the frequency of occipital headache in cerebellar
tnmours, and of frontal headache in all kinds of tumours.
The results of my analysis of these 600 cases as regards
the presence of optic neuritis are in accord with the generally
accepted statements, but I have gone rather more into detail
than has usually been the case; thus I have separated the
cases in which optic neuritis was noticed into four groups,
with the idea of seeing whether any new facts would be
brought out ; these groups are—(1) those cases in which the
optic neuritis was stated to be unilateral ; (2) those in which
the optic neuritis was beginning late in the course of the
disease ; (3) those in which the optic neuritis was early
and marked : and (4) those in which the optic neuritis went

TaeLE III.
Position uJ[L headache,

2 = = i
3 I O O O - O -
3 S1312|2(3 E|5|E|5 B
Position of tumonr, g = E _g g % _E .g E E
2 =
3 7|2(° )7 B I2ME(E
] g = il =

w2 3 .
J— L=21] |_ e [ &
Frontal .. o . 1| 2] 5 = ey
Temporo-sphencidal 1| 3| —=|=—] 1, 1] 1|=0—=|—
Mobor ar8... e o oo | 9|12 2] 1) &3 — | & &) 2] =
Paricto-oceipital ... ... [ (T P : — || ==
Basalganglia ... ... .. |— | 6| =] 1|—=| 1|—=0—| B 1
Corpus callosum ... ... === | 1]l =|=|=]|=
Centrum ovale... ... ... | 2| 6| 1| 3] 1| 1| =)= 1|=
Corpora quadrigeming... | 1| 1| —| &| — | =M B e | | =
T e L [ T S B M |
Pons and medulla ... gl -zl el a3l a ===
Cerebellom ... ... ..|— |18 T8 1 —|—| 2] 4| 2
General . e e e =] Sl—=l=l 3 =TS

on %o atrophy or in which atrophy was first noticed (see
Table 1V.). Before I go fully into the table I will draw
attention to the comparatively small number of cases which
o on to atrophy in the following groups :—(1) the pons and
medaulla ; (2) the temporo-sphencidal ; (3) the motor area; (4)
the corpus callosum; and (5) the corpora quadrigemina (here
notice the large proportion of cases in which opfic nearitis is
found). The number of cases of tumour of the crura is too
small for me to draw any general conclusion from them.
Optic nenritis is constantly present in tumour of the corpora
quadrigemina, so that in the absence of optic neuritis we can
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exclude this position for the tumour. The cerebellum and
parieto-occipital regions come second with optic neuritis in
89 per cent. of cases, but a marked difference is noticeable in
the two groups when we come to Table IV., column iv.,
excluding optic atrophy; here the cerebellar region leads
by 13 per cent. The only other special point to which I will
draw attention is the comparatively small proportion of cases
in which optic neuritis is found in tumours of the corpus

TaBLE IV.—General Table for Optic Newritis,

-
= e
#| |3 |4 3
o= T o O
| E 2 | g | Bl 2 Percentages
= 28 | 2288 |58 | (seefootnate),
52|38 1E8|5 |8 %
S|1PIg B |5 | x| |uLv.
8 = |
=
[ o !
Fromtal ... .oen wee | 61 ll:ll | T A OBy | 33| 6T | 61
Temporo-sphenoidal (28 | 9 0| 5(10| 2 2 |68 |50 |50 46
Motor aref.,.. ... ... (121 |46 | 3 |16 (48| 6| 2 || 62 |54 |46 | 43
Parieto-occipital ... | 37 3| 3| 4|22 3| 1|8 | 30| 70|68
Multiple ... .. .. |28 ! 1 4| 8| 5| 1|68 |50 50|39
Bagal ganglia ... ... | 36 0| 2|17 | 6| L| T|35|67 |60
Corpuscallosum. ... [13| 7| o] 2| 3| 1| © % | 69 | 31 |25
Oentrum ovale,,. ... |30 (10| 1| |11 | 3| 1 [67 |50 | 50|40
Corpora  quadri- ' '
gemina’ .. .. .. |10 O} OO0 & (12 1| O (100 |20 | 80| T3
Pituitary .. .. ... | 26| 9| 0| 0 9| ol 65]35]65]47
Crura s s = o | 8} 00 O 21 1) 0 2 (100|490 | 60 | GO
Ponsand medulla ... | 44 |14 | 4 | B |156| 3| O | 68 |59 |41 |36
Ceorgbellum ... .. [138 (15| 2| 4|91 |25 1| 89|15 85|61
General ... 0 S |18 -El 1| &) T &| 0f] 8347|5544
Total ... ... (601 165 |18 67 283 7 | 11 i?s 38 | 62 | 56

— e

PERCERTAGES.—I., in which optie neuritis was present some time in
the course of the disease, 11.,inwhich optic neuritis was late, absent, or
unilateral, III., in which optic neuritis was present early in the dizeass,
IV., in which optie neuritis was present, exeluding atrophiec cases,

callosum and of the pons and medulla—a fact which is still
more marked when we exclude ‘‘atrophic” cases. If we
exclude the eight cases of the pons series in which
internal hydrocephalus was produced, and in every one
of which optic neuritis was found, the figores will
stand :—Cases, 36; no optic nenritis, 14; unilateral, §;
late, 6 ; marked, 9; and atrophy, 2 (special reasons),
which will make the percentages as follows: Cases in
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which optic neuritis was present some time during the disease,
56 ; cases in which optic neuritis was present early in the
disease, 26'4. Thus the absence of optic neunritis early
in the disease is a characteristic of tumour of the poms.
Before leaving this point I will arrange the groups in their
order—(1) according to the percentage of optic nenritis (all
cases) ; and (2) according to the percentage of casesin which
optic neuritis is late, absent, or unilateral.

(1) (2)
1. Corpora quadrigemina. 1. Cerebellum.
2. Crura. 2. Corpora quadrigemina
erebellum. . ArLELO-00CT -
3 C 1L & ‘P to-occipita
* 1 Parieto-occipital. 4 {anu.’l glanglia.
4 3 Frontal. " | Frontal.
* 1 General. 5. Pituitary.
5, Basal ganglia 6., Crura.
Multiple. T. General,
g, J Fons and medulla. Centrum ovale,
Temporo-sphenoidal. 8. { Multiple.
Centrum ovale, Temporo-sphenoidal.
7. Pituitary. 8. Motor area.
8. Motor area. 10. Ponsand meduolla,
9. Corpus eallosum, 11. Corpus eallosum.

1 come now to the table of the cases in which optic
neuritis was unilateral or more marked on one side than on
the other, and among them I have included three (motor
area) which were clearly diagnosed at the National Hospital
for the Paralysed and Epileptic, Queen-square, but which
have not been operated on and have not reached a fatal
termination (Table V.).

TABLE V.—Unilateral Newritis.

Optic neuritis Optic neuritis .
Tumour, mq:rﬂnmt.hrz'a:lgn Tn&nuégzk: Totals,
: of the lesion, _ t:': tal'lgpreifon.
________ . e St
Frontal ... S 8 | 2 10
Temporo-sphenoidal ... ... 4 0 4
Motor area ... .. .. . | 14 3 17
Parieto-oceipital ... 2 1 i
Multiple ... . 2 0 2
Basal ganglia . 1 0 1
Centrum ovale 1 | 2 3
Corpora quadrigeming i 1] 1
Pituitary ... . .. 0 i 1
Pons and medulla... 3 2 (3]
Cerebellum ... 1 4
EEneral: .. wenosee e ee 1] L 1
Lol il see mr e 39 ! 16 fifi
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From this it will be seen that I have been able to collect
only 55 cases useful for this purpose, but in future a much
larger proportion will be available, as the amount of swelling
of the papilla is being measured in each eye much more
accurabely than has been done in the past. Yet even here
there are quite sufficient data to justify one in stating abso-
lutely that the seat of lesion is probably on the side on which
optic neuritis iz more marked in the proportion of T1 to 29.
If we take the first three groups in the table among which
we have the largest number of cases the results are as
follows : total on the side of the lesion, 26; on the side
opposite to the lesion, 5; total, 31. The percentage in favour
of the lesion being on the side of the optic neuritis is 84,

Turning now to the question of the effect of the pature of
the tumour in producing optic neuritis, I have in Table 1I.
(small figures above referred to) included the number of
cases in which optic neuritis was absent or very slight in
connexion with each kind of tumour in each region. The
individual numbers are foo small to give any satisfactory
results, but on taking the totals the percentages are
sufficiently striking to be worth noticing (Table VL.).

TarrLE VI,
No. of Optic neuritis
== tumours. absent. Percentage.
Tuberculous ... | T2 26 36
Sarcomata i | 126 42 25
Gliomata il 82 15 18
Glio-sarcomata 30 # 27
Cystic ... el 44 B 18
Carcinoma ... e | i1 2 18
Gumma el | 36 8 bec]
Hydatids el 21 3 14
| i
|
Taotal e | 428 102 24

e e ———————————————

The conclusions then are: (1) that optic neuritis is most
often absent if the tumour is tuberculous ; and (2) that optic
neuritis is most frequently present if the tumour is a glioma,
is cystic, or is a hydatid.

The last set of statistics 1 bave worked out is that in
relation to strabismus in cases of intra.cranial tumour; there
were only thirty cases in which I could get a clear idea of
this condition from the reports ; the result is as follows (see
Table VII.). Hence in cases in which internal strabismus
is noticed the tumour is generally on the same side.

Before bringing my paper to a close I will sum up the
general results which I have obtained:—1. That 688 per
cent. of all cases of imtracranial tumour are among males.
2. That the most common form of intracranial growth is
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sarcoma ; gliomata and tuberculons tumours are of about
equal frequency, but less common than sarcomata. 3. That
headache is more likely to be absent in cases of tumours of
the motor area and of the corpns callosum than when the
tumour is situated elsewhere. 4. That the tumour is
gﬂﬁ“ﬁﬂ? sitnated on the side on which internal strabismus
is noted.

Has, then, optic neuritis any localising value in infra-
cranial tumour? It has, yet only to a limited extent at
present ; but under the improved methods of examination now
adopted it will be of more value in the future. Where a
difference in the amount of optic neuritis in each eyeis

TABLE VIL T
Internal External
strabismus. strabismus
' o 2 il L 5 & il
—_— =
@ g b - o5
| 5% |38s| 2% |58
1 -] E == == E =]
: = g (=] g' (=] (=]
L i e e T IR T . 2 — — —
Corpora quadrigeming .. ... ... s 2 1 - -
Eam\l gﬂ-ﬂg‘il FTT ] s saE.  Aed L — = 1 sl
FParieto-occipifal ... .. .. ... & 3 1 — —
'ﬂﬂlm wEd 1] wdd  @BE  mdm  wmm  Gaw l!‘.l 1 — — —_—
Pons and medulla o oo v we e & — = =
Temporc-sphenoidal ... .. ... - & 1 — -
Eﬁnm‘- Tt T a8 BB §Ed EETI Tt 1 _— —_— 1
Garebellom. ... o L. L. i .;_'. 7] _ 1 _
Hﬂtﬂfr‘n BEE dEd T Ty far mad Jl:.-l — 1 -_ —
Centrumovala l. ... i e e e 1 — — -
Total... ... f 23 4 = 1
noted it is more than twice as probable that the tumour is on

the side of the more marked optic neuritis. Beyond this
little can be said, but at the e time it should be remem-
bered : (1) that optic neuritis is constantly present in tumours
of the corpora quadrigemina ;ﬁ:ﬁ) that it is present in 89 per
cent. of cases of cerebellar and of tumours of the
posterior part of the cerebrum; (3) that it is absent in
nearly two-thirds of the cases of tumour of the pons and
medulla and of the corpus callosum ; and (4) that it is least
frequently met with in cases of tuberculous tumonr and most
common in cases of glioma and cystic tumour.
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