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THE FISSURE OF ROLANDO.: By D.J. CUNNINGHAM,
M.D., Professor of Anatomy and Chirurgery in the Uni-
wversity of Dublin. (PLATE L)

THE most complete, and at the same time the most accurate,
description of the fissure of Rolando, as it appears in the adult,
with which I am aequainted, is that which has been recently
given by Dr Oscar Eberstaller of Graz. In the present paper
it is my intention to trace the history of this sulcus from its
earliest appearance up to the period of its full development.
For more than three years I have been collecting material for
this purpose; and although I have not succeeded in obtaining
specimens which illustrate every stage, I believe that I shall
nevertheless be able to present a very nearly complete picture
of its growth.

Historical—The name of “ Rolando” was first applied to the fissure
in question by Leuret,® in 1839, and it has very generally been ac-
cepted in France, Italy, and England. At the same time it must be
acknowledged that Rolando added little to what was at that time
already known of the fissure. He describes the two convolutions*
between which it lies, and likewise figures it; but many years prior
to this it had been figured both by Vieq d’Azyr, and by Gall and
Spurzheim.® German observers, with the single exception of Pansch,
apply to the sulcus the term * Centralfurche,” a name which was first

! This paper is an abstract of a portion of & memoir which will be shortly pub-
lished by the Royal Irish Academy—Cunningham Memoir, No. vii,

? Das Stirnhirn, Wien und Leipzig, 1800.

¥ Anatomie Comparée di Systéme Nerveux, Paris, 1839,

4 “Della Struttura degli hemispheri cerebrali,” In Memorie del reale Acca-
demia della Scienze di Torine, t. xxv. p. 183, 1831.

5 Traité d Anatomie et de Physiologie, Paris, 1706,

& Anatomie et Phyviologie du Systime nerveuz en géndral of du Cerveaw én par-
ticulier, Paris, 1810,
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THE FISSURE OF ROLANDO. a3

was established. The cases in which this was observed may be
classified as follows :—

6 times on the right side.
4 times on the left side.
6 times in the male.

4 times in the female.

6 times in the adult.

4 times in children.

I may further state that although T examined 21 hemispheres
of the new-born child, the connection was only present in one
instance.

These results are very different from those which have been ob-
tained both by Benedikt and Giacomini. The first of these autho-
_ rities, in 38 hemispheres found a complete connection between the
Rolandic fissure and the Sylvian fissure in eighteen cases, and an
incomplete connection in other six.! Giacomini,? on the other hand,
examined 336 hemispheres, and in only 21 of these was the communi-
cation present.

Eberstaller gives us what appears to me to be the true explanation
of this occasional communication between the fissure of Rolando and
the fissure of Sylvius. He points out that in most hemispheres a
small variable tertiary furrow may be detected below the lower end
of the Rolandic fissure. To this he gives the name of the inferior
transverse furrow of the fissure of Rolando. It takes an oblique
course upwards and forwards, and is usually separated from the under
end of the fissure of Rolando by a superficial gyrus which connects
the two central convolutions. Sometimes, however, the fissure of
Rolando opens into the inferior transverse furrow, and in such cases
the latter may appear as a transverse termination to the main furrow;
or should the inferior transverse furrow be in connection with the
Sylvian fissure, which it most frequently is, a direct communication
between the Rolandic and Sylvian fissures is established. In either
case, if the lips of the fissure of Rolando in its lower part be separated
from eack other, the superficial gyrus which intervenes between the
two sulei under ordinary circumstances will be observed pressed
down into the bottom. This marks the lower limit of the normal
fissure of Rolando. Its shallow onward prolongation into the Sylvian
fissure, or the transverse terminal branch, as the case may be, is
in reality an additional element—the inferior transverse sulcus of
Eberstaller. These facts I can verify in every particular. The con-
nection between the fissure of Rolando and the inferior transverse
sulcus is of late occurrence. In only one full-time fetal hemisphere
have I noticed it, and even in this the annectant gyrus was barely
concealed within the fissure. On the other hand, at no time can one
study more satisfactorily the inferior transverse sulcus than in the
two last months of intra-uterine development. It is almost invariably

! Anatomische Studien an Verbrecher-Gehirnen, p. 96, Wien, 1879,
* Varieta delle circonvoluzioni cerebrali dell’ womo, Torino, 1882,
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its lower part. But this is not the only one which may be present.
In the neighbourhood of the superior genu there is generally a
marked shallowing of the fissure and a deep interlocking of its
adjacent walls. Two of the interdigitating gyri—one projecting
backwards from the anterior central convolution and the other for-
wards from the posterior central convolution—are always larger and
more pronounced than the others, and in a considerable number of
cases they unite at the bottom of the sulcus in the form of a distinct
deep gyrus, which constitutes a marked interruption in its floor. All
gradations between a mere shallowing with an interlocking of the
adjacent walls of the fissure and the presence of a distinet deep
annectant gyrus are met with. This is a point of considerable
morphological importance, as we shall see later on.

In five Negro brains in my possession I find the deep annectant
gyrus at the level of the superior genu present in each hemisphere.
Not only is the condition more distinctly marked than in the Euro-
pean, but in one hemisphere, taken from a young Timanee Negress,
the bridging gyrus is so strongly developed that it all but reaches
the surface.

In the Chimpanzee this deep annectant gyrus appears to be com-
monly present. The four hemispheres which I possess show it in a
pronounced form in each case. The Orang brain likewise gives evi-
dence of the same condition, but not so distinctly. There is a slight
shallowing of the fissure and an interlocking of the adjacent walls,
but no distinet bridging gyrus.

In rare cases in the human brain the deep annectant gyrus in
question rises completely to the surface and cuts the fissure of
Rolando into two separate parts. I have never seen such a condition,
although a very close approach to it is observed in one of my Negro
brains. Wagner! described for the first time such an interruption of
the Rolandic fissure in the brain of the celebrated physician Professor
Fuchs, Heschl,® who examined no less than 2174 hemispheres, only
found the anomaly in its complete form six times. Eberstaller met
with it twice in 200 brains. It is therefore a condition of extreme
Tarity.

Development—The results at which T have arrived regarding
the development of the fissure of Rolando are based on the
study of thirty-nine hemispheres which I have collected between
the fifth and seventh months of development. I have also been
supplied, through the kindness of Professor Victor Horsley, with

photographs of the series of brain specimens in the Oxford
Museum. Several of these show the fissure in its earlier stages.

V Vorstudien =u einer wissenschaftlichen Morphologie und Physiologie des
Menschlichen Qehirns als Seelenorgans, 2 Abh., 1862, Tab. 1, 5. 14,

* ““Die Tiefen windungen menschlichen Grosshirns und die Uberbriickung
der Centralfarche,” Wiener Medicinischer Wochenschrift, 1877, No, 41,
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eminence borne down into the bottom of the fissure. As a rule
the confluence takes place rapidly, but in many cases the process
appears to be retarded. Amongst my specimens I have several
hemispheres which, although close upon the seventh month,
show still a complete severance of the two constituent elements
of the furrow (fig. 6).

But the portion of cerebral cortex which intervenes between
the two parts of the fissure is not entirely obliterated. It dis-
appears from the surface, it is true, but it is still to be dis-
cerned, even in the adult brain, in the bottom of the fissure, in
that shallowing or deep annectant gyrus which we have de-
seribed at the junction of the upper and middle thirds of the
sulcus. In some rare cases, as we have already stated, the two
original portions of the fissure of Rolando remain quite distinct
throughout life. In these the intervening bridge of cortex
remains on the surface, and is not pressed down by the fusion
of the upper and lower divisions of the fissure.

We have noted that the same deep annectant gyrus may be
observed in the fissure of Rolando of the Chimpanzee and
Orang. We may assume, therefore, that the interrupted form of
development of this sulcus holds good amongst the anthropoid
Apes as well as in Man. With regard to the lower Apes, we
have no evidence one way or the other. The development of
the fissures in the brain of the Ape is still virtually unknown ;
and if we examine the bottom of the fissure of Rolando and the
other primary furrows in a low Ape we find a uniform depth
throughout, and an absolute absence of deep annectant gyri.
It is dangerous to argue from the adult condition alone, but
still the appearances are such as would lead us to infer that the
continuous and not the disrupted form of development of the
primary fissures holds good amongst the lower Apes.

In Man and in the anthropoids the development of the fissure
of Rolando is in every respect on a line with that of the other
two radial “ Primirfurchen ” (viz., the praecentral and the intra-
parietal), the only differences being that it is unprovided with a
horizontal parf, and that its two vertical portions rapidly fuse
with each other. In the case of the praecentral sulcus, the two
vertical parts (viz, the praccentralis inferior and the praecentralis
superior,) as a general rule remain apart. The intervening piece
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third radial “Primiirfurche” or intraparietal suleus appear
before the Rolandic sulcus,

The inferior genu of the fissure of Rolando always makes its
appearance before the superior genu. About the seventh month
it is usually well marked. This is exactly what one might
expect, seeing that amongst the lower Apes the inferior genu
alone is, as a rule, developed. In one specimen this genu is
quite distinct upon the inferior piece of the fissure before it has
joined the upper piece (fig. 3, »'). As a general rule, however,
the fissure remains straight until the union of its two elements
is complete. The superior genu is developed at the point of
junetion, and it is not until a later period that it assumes any
- degree of prominence.

The upper end of the fissure of Rolando does not overstep the
upper border of the hemisphere until the beginning of the last
month of intra-uterine development. In the eighth month it
just reaches the margin, and I have several specimens which
show it in the process of turning over and in the process of
developing the backward bend of its upper extremity.

From the seventh month onwards the growth of the two
bounding banks of the fissure does not proceed at an equal
pace. There appears to be a greater growth-energy in the
posterior central convolution, and this leads to a partial over-
lapping of the ascending frontal convolution by the ascending
pariefal convolution. Heschl and Eberstaller have called atten-
tion to this. It is more obvious in the lower two-thirds of the
fissure, or, in other words, opposite that portion of it which is
formed Ly the lower element. It is owing to this that the adult
fissure cuts into the cerebral surface in an oblique direction from
before backwards.

Topography.—Since the time when Broeal in France, Turner?
in this country, Hefftler® in Russia, and Bischoff* in Giermany
demonstrated the relation of the cerebral fissures and convolu-

! Bur le siége de la faculté du langage articulé,” Bull. de la Soc. Anatomigite,
1861,

* ““On the Relations of the Human Cerebrum to the Outer Surface of the
Skull and Head, Jour. Anat, and FPhys., 1873.

* “Izviliny golovnave mozga on tehelovieka i otnochenia ich k'svodon tcherepa, "
Dissertation inaugurals ehirurgients & Uacad, med. chir, do St Petersburg, 1873,

Y Die Grosshirmcindungen des Menschen, ke., Munich, 1868,
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upon the plan as it was originally described were adopted, but
it is unnecessary to go into these at present. Twenty-eight
models of the human head and of the head of the Ape were in this
manner prepared, but it was a very laborious undertaking, and
could only be carried out on a comparatively small number of
individuals. It was therefore found to be necessary to supplement
the facts obtained in this way by others acquired by a less lengthy
rocess.

" In dealing with young subjects and young Apes, in which the
sutures are open, and in which, along the lines of union between the
bones, the dura mater and periosteum stand in direct connection, I
found that by simply removing the calvaria the pattern of the coronal
and lambdoid sutures could easily be detected on the surface of the
dura mater. Small pins were introduced into the cerebrum along
these sutural lines, and the brain was either hardened n situ without
removal of the dura mater, or it was at once extracted and plunged
into a chloride of zine bath.

There is still another plan which afforded excellent results. One
half of the cranial vault was removed with the saw by a vertical cut
a little to one side of the mesial plane, and a transverse cut a short
distance below the highest point of the squamous suture. The
cerebral hemisphere of that side was then removed, and the head
placed so that it rested upon the opposite side. The falx cerebri was
next detached, -and the mesial surface of the hemisphere still in
position exposed. Upon this it was easy to recognise the upper end
of the fissure of Rolando from its position in relation to the upturned
extremity of the calloso-marginal suleus. The point at which the
fissure of Rolando turns over the upper margin of the hemisphere
being determined, a peg was here driven through the skull from
within outwards and the remaining hemisphere removed. The falx
cerebri was then stitched back in its place, so as to give the proper
amount of tension to the tentorium, and a cast of the interior of the
cranium taken. The peg, which projected slightly into the interior
of the cranium, marked on the cast the position of the upper end of
the fissure of Rolando, and before drawing the cast the sutural lines
were mapped out on its surface by driving an awl through the skull
at short intervals. The great disadvantage of this method is that
it only gives us information regarding the topography of the fissures
along the upper margin of the hemisphere.

But it was impossible to note the sutural relations in every instance,
Time would not allow of it. A large number of my measurements have
consequently been made upon brains removed from the cranial cavity.
In every case, however, they have in the first instance either been
carefully hardened in situ or plunged at once into a chloride of zine
bath, and thus fixed in their natural shape.

The points in the topography of the fissure of Rolando
which I have chiefly endeavoured to arrive at are the fol-
lowing :—
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part. Behind I took the most prominent part of the occipital

le.
ImThe upper end of the fissure of Rolando presented another
difficulty. Aswe have noted, this usually cuts the upper border
of the hemisphere, and I have always measured to the point at
which it reaches this margin. But there are cases in which
it falls short of the upper border of the hemisphere, and then
it usually bends suddenly backwards for a short distance. In
these cases I have measured to the angle of bending, and my
reason for selecting that point is simply this : that even when
the fissure reaches the mesial surface of the hemisphere we, as
a general rule, see the same backward inflexion of its extremity,
and the angle of bending corresponds with the point where it
cuts the upper border of the hemisphere.

The following Table gives the average results of my measure-
ments :—

Topography of the Fissure of Rolando in the Human

Cerebruwm.
Mesial Indices. Lateral or Lower Indices.
Number of
Age, Hemispheres|
Measured. || Fronto- Corono- Fronto- Corono-
REolandie,| Rolandie. Rolandic, Rolandie.
4 r
E 53-64 months, 8 bl-2 09 418 b6
E 2 674 xs 6 629 119 432 3-6
== 4 74-8% °r 17 646 172 42-3 ]
£~ | Full-time
E feetuses, | 18 53°5 18-2 42°6 107
o [ L :
£ 3 months, . 5 62'8 186 || 433 12-8
E 4 (] 8 F 4 606 14-4 ' 42-9 88
':f'j + 12 s - 3 606 188 42-3 51
E 4-5 years, . 14 520 165 433 11°3
F:i: 11-15 ,, . [i] 618 16-1 42-3 8-8
L Adults, ., ., B7 627 16-7 43°3 129

The corono-Rolandie distance was not measured in every case, and therefore
the average results for the corono-Rolandic indices which are given above are not

based uwpon so large a number of measurements as in the case of the fronto-
Rolandic indices.

This Table speaks for itself, so that little need be said about
the various items which compose it. One point is very remark-
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month of extra-uterine life. Very different, however, are its
relations to the coronal suture at different periods in its history.
The figures obtained, it is frue, are somewhat puzzling and
difficult to interpret, but one point is perfectly clear, and it is
this:—The parietal bone and the area of brain immediately
subjacent do not grow at an equal pace. In the early stages of
its development the fissure of Rolando lies close to the coronal
suture, but this does not mean that it lies far forward on the
brain, but simply that the parietal bone forms at a later stage
a relatively greater extent of the cranial vault. The maximum
amount of the frontal lobe (the district in front of the fissure of
. Rolando) covered by the parietal bone is reached at the third
month of extra-uterine life. The upper corono-Rolandic index
at this period is 186 and the lower 12:8. From this stage on
the coronal suture in its upper part falls back a little, and after
a slight oscillation it assumes, at the fourth or the fifth year of
childhood, a fixed position with reference to the fissure of
Rolando. This is expressed by the index 165, The lower end
of the suture shows changes in its position with reference to
the fissure of Rolando which are less easy to understand. I
can hardly believe that the oscillations which are exhibited in
the lower corono-Rolandic indices give expression to the usual
growth changes. To arrive at the standard of growth, a much
larger number of heads would require to be examined than I
have had at my disposal. One point, however, is rendered
evident, viz., that the relative position of the coronal suture to
the lower end of the fissure of Rolando is subject to very con-
giderable variations,

Before leaving this branch of my subject it is necessary to take
note of the work which has been done in the same field by Hamy,
Foulhouze, Féré, and Symington.

In an article published in 1872, Hamy makes the following extra-
ordinary statement:!—* Chez de jeune enfants dont la ligne suturale
qui vient d’&tre nommé différait assez peu dans son inelinaison de
celle de I'adulte, nous avons constaté que le sillon de Rolando passait
en avant de Varticulation, de telle sorte que l'os frontal, dans ses
parties laterales et inférieures, se trouvait recouvrir une petite étendne
du lobe pariétal.” This supposed forward position of the lower end
of the fissure of Rolando he secks to associate with the feeble develop-
ment in the infant of the third frontal convolution. It is all the

1 Revue d'anthropologiz, p. 428.
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(2) In the anthropoid Apes the upper part of the frontal lobe
is more extensive, whilst the lower part is less extensive than
in Man. (3) In the Chimpanzee the upper corono-Rolandie
index is in accord with the corresponding index in Man, whereas
in the Orang it is very different.!

Huschka, in his remarkable work entitled Sehdidel, Hirn und Seele,
published in 1854, contends that marked sexual differences can be
detected in the human cerebrum. He asserts that in the male a
relatively greater mass of the hemisphere lies in front of the fissure
of Rolando, whilst in the female a greater mass lies behind it. To
use his own words—‘ Das weib ist ein homo parictalis und nter-
parietalis, der Mann ein komo frontalis.” Riidinger? gives expression
to somewhat similar views. He insists strongly upon the early
appearance of sexual differences in the brain of the feetus and new-
born child, and specially mentions that *“ in the majority of male feetal
brains the frontal lobes appear more massive, broader, and higher
than in the female.” More recently Passet,” under the direction of
Riidinger, returns to the subject, and gives the results which he has
obtained from an extended series of brain measurements. He comes
to the conclusion “that the fissure of Rolando, relatively as well as
absolutely, lies farther back in the male than in the female—or, in
other words, that more brain matter lies in front of the fissure of
Rolando in the male than in the female.” He considers, however,
that Huschka has somewhat overstated the sexual differences. Passet
illustrates his views by a very ingenious diagram.

Eberstaller has gone into this question, in so far as it concerns the
adult, with his usual care and thoroughness. He measured no fewer
than 270 hemispheres (viz., 94 female and 176 male), and he found
that the upper end of the fissure of Rolando occupies relatively the
same place in the two sexes; what difference there is (0-5) is in
favour of the female frontal lobe. Tt is to be regretted that he gives
no measurements which would enable us to locate the lower end of
the suleus in the two sexes.

The results which I have obtained for the adult brain agree
in every respect with those of Eberstaller, and I would add to

! I should mention here that I have measured six Chimpanzes hemispheres,
and in four of these determined the corono-Rolandie indices, Two of the latter
I have not introduced into the above Table on account of the very anomalous
relationships which the fissure of Rolando presented. I shall not deseribe these
at present, but merely state, that on both sides the fissure of Rolando was placed
very much in front of its usnal position. Further, its lower end lay in front of
coronal suture.  This brain will afterwards be deseribed in full,

* Uber die Unterschicde der Grosshirnwindungen nach dem Geschlecht beim
Foctus und Newgeborenen, Miinchen, 1877.

¥ ! Ueber einige Unterschiede des grosshirns nach dem Geschlecht,” Arehiv
S- Anthrop., May 1882

VOL. XXV, (N.8. VOL. V.) B
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which this Table brings out which appears to me to be a
matter of some importance. It will be seen that the area of the
frontal lobe covered by the parietal bone is relatively greater in
the female than in the male. The corono-Rolandic index shows
this. The fissure of Rolando is therefore situated at a relatively
greater distance from the coronal suture than in the male.

Rolandic Angle—By the “Rolandic angle” I mean the
angle which is formed by the meeting of the upper end of the
sulcus with the mesial plane. If we were to divide a cerebral
hemisphere into an anterior and posterior portion along a line
stretching from the point where the sulcus oversteps the upper
~ border of the hemisphere to the lower end of the fissure, the
angle which would then be formed by the cut surface of the -
anterior segment and the mesial surface would constitute the
Rolandic angle.

Several authors have sought to establish a sexual distinetion by
means of this angle. Huschka remarks: “On an average the fissure
of Rolando, with its bounding central convolutions, stands more per-
pendicularly in the female than in the male.” Riidinger says:
“The more transverse direction of the fissure of Rolando, and the
bounding central convolutions, appears in the female feetal brain a
striking arrangement.  But as the oblique direction of the central
convolutions in the female feetal brain, and the transverse in the
male, likewise occur, I might provisionally entertain the supposition
that these differences might be produced less through sex than
through differences in the shape of the head.” His pupil, Passet, is
Jess ecautious, and states dogmatically that “the angle which the
fissure of Rolando forms with the mesial plane is greater in the female
and approaches more nearly to a right angle than in the male; in
other words, the male fissure of Rolando, on an average, courses
somewhat more obliquely from above downwards and outwards than
in the female.” This author represents the average male angle to be
60°-9, and the average female angle as 64°2. More recently Dr
Josef Vietor Rohon,! another worker in the laboratory of Professor
Riidinger, goes so far as to assert that the same sexual distinction in
the angle of kolando may be detected in the Chimpanzee.

Giacomini gives the angle of the fissure of Rolando as varying
from 5775 to 6275, whilst Hare,® who measured it in sita, found it
to vary from 60° to 73°, the average being 67°. Eberstaller, on the
other hand, who examined no less than 300 hemispheres, states that
the Rolandic angle varies from 70° to 75°, and that he could discover
no sexual difference in this respect.

! Zur Anatomie der Hirnwindungen bei den Primaten, Miinchen, 1884,

* ““The Position of the Fissure of Rolando,"” Jour. dnat. and Phys,, vol. xviii,
p T17.
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in the adult it is 70°, and he seeks to associate this with the
development of the third frontal convolution. It is needless to
say that there is no foundation whatever for this statement.

Nor is there anything in the angle of the fissure of Rolando
by which we could establish sexual distinctions. I quite agree
with Eberstaller in this, The above Table shows differences, it
is true, but the increase or diminution of the angle is as often
found on the one side as the other. How can we account for
these ? Riidinger was not far from the truth when he hinted
that the form of the head might have some influence in this
direction. Any one who studies the average cephalic indices
~ which I have introduced into the table will see that the angle
increases and decreases with the rise and fall of the cephalic
index. In brachycephalic heads the angle 1s more open than
in dolichocephalic heads. In the first twelve months of extra-
uterine life all the specimens I possess are females. Collec-
tively they present the average angle of 70™6, but if we
analyse the various items which go to form the whole, we find
three hemispheres with an average angle of 67°7, and the
unusually low cephalic index of 71, whereas the others gave an
average angle of 73° and an average cephalic index o f 79.

It is right to state that the results obtained by Mr Hare do
not coincide with this view, and from the fact of his measure-
ments having been made upon the brain in sitw I attach a high
importance to them. In five dolichocephalic heads the average
angle was 6876, whilst in six brachycephalic heads it was 66°6.

Length of the Fissure of Rolando.—Passet has endeavoured
to prove that the fissure of Rolando is both relatively and abso-
lutely longer in the male than in the female, and Rohon believes
that the same sexual distinctions may be detected in the Chim-
- panzee. The absolute length of the fissure is of no importance,
because this will vary with the absolute size of the brain, and
therefore the increase in length in the male is what might
naturally be expected. In order to get at the relative length, it
18 necessary to have some standard wherewith we may compare

! Welcker, Broea, and Calori hold that the head of the female is more dolicho-
cephalic than that of the male. If this be the case, we would expect to find a
more acute Holandie angle, Weisbach, Arnold, and Mantegazzi, on the other
hand, consider that it is the male head that shows the greatest amount of
dolichocephaly.
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great relative length of the anthropoid fissure i1s very remark-
able. This is partly explained by the fact that in the anthropoid
Ape there is relatively more brain substance above the fissure
of Sylvius than in man, in the proportion of 73 to 68. Further,
the anthropoid fissure is more flexuous.

EXPLANATION OF PLATE L

The figures in this plate have been drawn on the stone directly from
photographs. Fig. 7 is considerably reduced; the others are the

size of nature.

Fig. 1. Lateral surface of right hemisphere in the earlier part of
the fifth month. The area of the parietal bone is indicated by shading.
The inferior praecentral fissure (p.c.i.) is in position, and simulates
the fissure of Holando. Note its position in front of the coronal
suture. e.p., external perpendicular fissure of Bischoff.

Fig. 2. Lateral surface of a hemisphere approaching the sixth
month of development. The lower piece of the fissure of Rolando is
developed, and lies entirely behind the coronal suture. Area of the
parietal bone indicated by shading.

Fig. 3. Lateral surface of a left hemisphere approaching the
seventh month of development. The two pieces in which the fissure
of Rolando is developed (r! and 72) are well seen. The lower piece
(r!) is seen in the form of a groove, in which the inferior genu is
already developed ; whilst the upper piece (7%) shows in the form of
a pit. p., intra-parietal sulcus of Turner; p.c.7., sulcus praecentralis
inferior ; p.c.s., sulcus praecentralis superior.

Fig. 4. Right hemisphere at a stage of development slightly in
advance of that shown in fig, 3. Lettering the same,

Fig. 5. Hemisphere close upon the seventh month. It shows the
stage in the development of the fissure of Rolando where the two
pieces of the sulecus have united. Still a shallowing at the place of
union may be seen. The area of the hemisphere covered by the
parietal bone is indicated by shading., ., fissure of Rolando; p.c.,
suleus praecentralis ; p., intra-parietal suleus of Turner.

Fig. 6. Hemisphere close upon the seventh month of development.
From a photograph of a specimen in the Oxford Collection. o,
lower piece of the fissure of Rolando ; %, upper piece of the sulcus of
Rolando ; p.c.i., praecentralis inferior; p.c.s, praecentralis superior;
S, superior frontal ; p., intra-parietal sulecus of Turner; p!, ramus
verticalis inferior; p% ramus horizontalis; p% ramus occipitalis ;
e.p., external perpendicular fissure of Bischoff ; p.l., parallel sulcus.

Fig. 7. Hemisphere between the eighth and ninth months of
development. From a photograph of a specimen in the Oxford Col-
lection. a., inferior transverse furrow of Eberstaller.
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