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A number of questions in the study of higher nervom activit 7 and the morphology of the brain necessitate 
experiments on the subcortical formations in the animal brain. Such expe.dments, presupposing penetration in 
the subcortical nuclei without destruction of more than superficially located cortical and subcortical s t r u c k ,  
ate not possible without knowledge of the precise topography of the subcortical formatiom in the brain of the 
experimental animal In the literature there are papers enabling one to calculate the coordinate, of b e  sub- 
cortical formations of the brain of a monkey [3], cat [2, 4, 6] and rat [5]. 

However, such findings are absent for the brain of one of the most widely used experimental animals - the 
dog. 

The purpose of the present work was to determine in the brain of the do[~ the location of the most impor- 
tant subconical formations in relation to the external orientating points on the skull 

EXPERIMENTAL METHODS 

T]'~ heads of 18 dogs of different dimensions served as material for the investigation; The following met* 
surements of the head of the dog were carried out: length (from the rear point of the occipital protuberance to 
the hind-upper edge of the eye socket and to the tip of the nose),width (bev,~een the internal auditory ducts), 
height (distance between two planes, passing horizontally through the extemlal auditory ducts and through the 
upper surface of the skull), and the length of the occipital protuberance (at its lower surface - from the hind- 
most point up to the base). 

Fixation of the brain within the skull was achieved by introduction of a 10~ formalin soluti0n in the large 
cervical vessels. Af t e r  this, the soft ~f-~guments were removed from the head, and again we conducted the 
same measurements as with measurement of the whole head. Lines of basic planes were marked on the skull 
(frontal and horizontal)and also lines of the future cuts  then it was then photographed. 

With a sharp surgical saw, the skull together with the brain wassaweflinf'me lamina in a frontal or sagittal 
direction. The thickness of the shearings on the average was 4 ram, lmm t~ing lost to the saw. On e a c h  
shearing, measurements were conducted of th, hemispheres of the brain, the sulcu~es and subeortical formations, 
after which laminate preparations were prepared according to Talalagv [1], which enabled the sections to be 
stored for a number of years. 
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EXPERIMENTAL RESULTS 

The system of c~culation was arranged in such a way that one can u~e our findings both in the preaemer 
of aspeeialsrereotroPicapparatus for the operation oa the subcortex and in its absence. For those eases where 
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Fig. 1. Projection of cerebral hemispheres and subcortical formations o11 
upper surface of skull of  dog No. 9. 
I) Cerebellum, 2) Nucleus Fatigi~ 3) Nucleus denta l~  4) O~va superior, 
5) Corpus bigeaium pc~terior. 6) Corpus bigenium anterior, '1) Corpus geni- 
eulatum medi,,le; 8) Red nucleus, 9) Substantii nigra0 10) Corpus genieulatum 
laterale0 I1) •mygdala. !2 )Pale  sphere (extelnal member), 13)Putam~ao 
14) Claustrum, 15) Nucleus caudatm. 
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TA BLE l(continued) 

Dimensions of Skull of Dogt and Distance to 
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TA BLE 1 

Dimensions of Skull of Dogs and Distance to Subcorttcal Formations 
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TABLE 2 

Name of sabconlcal 
formations 
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TABLE 

Name of sub- 
cortical formations 
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Fig. 2. Photographs of Series of Frontal Sections through Skull with Brain of Dog No. 17. Reduction 42 percent. 
Roman figures under each section indicate Ordinal number of sections, considered fro,~ hind end of occ ip i ta l  
protuberance. Figures under each section indicate distance In mm of a given section from hind end (terminus) 
of occipi ta l  protuberance. Skull dimemiom of dog are given tn Table 1. 

am - amygdala  ncn - nucleus cuneatm 
bcbp - brachlum corporis btgemin! posterior ndn - nnclem dentatm 
ca -- comu anterim nfs - nucleus fastlgtt 
can - comissura anterior ng - nucleus graell is  
cba - c o r p u s  bigemlnum anterior npp "-nuclei  pmpril pontis 
cbp - corpus bigeminum posterior n. vest - nuclei  vestibularis 
ccba - commissura corporis bigeminl anterior ol - oliva inferior 
cc l  - corpus callnsum os - ol iva superior 
cer  - cerebel lum peru -- pedtmculus eerebell t  medl l  
cgl  - corpus geniculatum la tera le  !~  - pes pcdtmeult 
cgm - corpus geniculaturn medla le  pal - pul~lnar 
ci - e aps~a  lntema pat - putamen 
cls - claustmm py - pyrarais 
cn " - coma postertus rest - corpus restlformlJ 
gi - ganglion lnterpeduncularr sop - septum pcllueddttm 
h - ehlasma m - mbstantla ntgra 
hp - hypothalamm th - thalamus 
ne - nucleus caudatus to - t ractm opticm 

there fs a stereotroplc appa ra t~ ,  readings are taken in the work from three mutual ly  perpendicular planes; hor -  
izontal ,  taken through the middle  of  the internal auditory duct and the lower edge of  the orbit: frontal, pe.r- 
penddcular-horizontal plane taken through the center  of  both haterna! auditory ducts; and ~he sagtt tal ,  takedl 
ver t ica l ly  between both hemispheres. If  a stereotrople apparatusls  not avai lable ,  I t  Is more convenient to c-on- 

. duct the readings from other external orientating points: from the rear end of  the occipi ta l  protuberance and 
from the upper surface of  the skull and from the sagl t ta l  plane. 

The  above-named lines of  the planes were applied en each section and served as guides for ca lcula t ing  
coordinates o f  each rabcor t lca l  formation. 

Results of  the calculations on f r o n : a l  c~la are p r e n a t a l  In TabI~ I .  
o 

I t  is c lear  from Table  1 that in the dogs with approximately uniform dimensions of the head,  the length o f  
the o c c i p i t a l ,  protuberance may greatly vary (1-5 ram) and it is therefore, better to carry out the calculat ion 
from the base of  the occipi ta l  protuberance than  from its terminus. This d~stance varies signif icantly less In 
dogs. 

Table  2 gives the figures obtained in ca leula t tom on the sagtt tal  wail. 

It  is c lear  from the table  tha t  the distance to each fo ,rrr',,ation from the base of  the occipi ta l  protuberance 
and from the frontal plane in dogs wlthdlffercat dimeratons of  head ts roughly proportional to the tlz~ of  the 
head. The  depth of  the stratification of  the :mbeortical formations i ,  not always modified in proportion to Its 
dependence on the different t h i c k n e s s  of  t t~  skull bone. 

Thus. the greatest deviation was observed in dog No. 19 in which the thickness of  the bone was almost twice  
as large as in the other dogs. In dog No. 17 we noted a certain deviation far the subcortical formadom lying in 
the frontal part of  the brain, which is explair~ed by the considerable thickening of  the bones in the frontal part 
of  the sku l l  

The transverse commissure is not a suffh:iemtly accurate guide for the c~peration on the subcortical forma-  
t iom. Thus, in dogs No. 18 and No. 19 (Table 2) the commissure was far forward in relation to the subeortlcal 
formations lying underneath i t ,  and in dogs lqo. 6 and No. 11, on the other hand, i t  was far back. 



In order to provide the expcr~mcntor with better orientating poi,lts, we madc a projection of the cerebral 
lemisphercs, o[ the basic sulcmes and subcortical formations on the upper surface of the skull for all do~ .  
.-'ig. 1. shows the variant mo~t freqt~cntly encountered (dog No. 9). 

The tables give the rr~easurements of those subcortieal formations most often required in the various opera- 
tions. The sections maintained in the. form of Talalaev preparations enable the experimentor to carry out cal- 
culations indcpendently for any formation interesting him along the lines of the planes marked on each section, 
and by the distance indicated for each section from this or that orientating point (from the hind point of the 
occipital protuberance for the frontal sections and from the sagittal plane for the sagittal sectiom). Photographs 
of such a series of frontal sections are given in Fig. 2. 

With the use of the tables, during an operation it is necessary above all to select In the table the skull of 
appro• the same dimensions as the skull of the dog under operation (length of the skull with this.means 
of measurement roughly corresponds to the length of the head of the dog, since measurement is e~arried out from 
the hind edge of the eye socket to the hind point of the occipital protuberance and the thickness of the skin 
basically does not influence these dimensions). If  an electrode is inserted perpendicular to the upper surface of 

the  skull, the figures should be taken from Table 1, if parallel to the frontal plane, then from Table 2. With 
Lhe use of Table 1, the distance of the given formation from the rear edge of the occipital protuberance is 
calculated as foUows. The distance f~om the base of the occipital protuberance is taken (column 2) and to tt 
is added the length of the occipital Frotaberance of the dog under operation plus 2-3 mm for the thickness of 
the skim AU the remaining measurenaents are determined according to the ~gttres indicated in both tablet. 

Using the data from the table, ws: carried out a number of  operations on the subcortex. Thus, for example, 
with a constant current we destroyed the internal nucleus of the th'alamus (length of head of the dog 88 ram, 
length of occipital protuberance 6 ram, orientating point at which electrode is plunged in 44 mm ha front of 
the terminus of the occipital  pro~ta,.rance, 2 mm from the sagittal plane, I ~ m m deep), ex'temal nucleus of the 
thalamus ( length of the head of the dog 80 ram, length of occipital protuberance 3 mm, orienting points 40 mm f~om 
terminus of occipital protuberar~ce, 6 mm from sagittal plane, 26 mm deep), 1he body of the nucleus eaudatus 
(length of head of dog 80 ram, length of occipital pro~abetance 3 ram, orientz**ng points 44 mm from te.rml- 
nus of occipital .protuberance, 6 mm from sagittal plane, 26 mm deep), tip of nuclens caudatus (length Of 
head of dog 74 mm, length of occipil~al preluberance 3 m m ,  orientating points 4"/ mm from terminus of occi- 
pital protuberance, 4 mm from sagittal plane, 27 mm deep), etc. 

Thus, the figures we give in the table have be~'~a checked in a number of experiments. 
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