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A model of bilateral isolated destruction of the nuclei of the striate system may be essential for the study 
of their function which to this day has not been fully clarified. Without such a model kt is quite impossible to 
know the character of the imerrelationships existing between the cerebral hemispheres and fire nearest sub- 

cortical s t ructures- the striate system. 

Cases in which the striate nuclei become involved in pathological processes terminating fatally are not 
of value in answering the question put above. The subcortical nuclei and especially the striatesystem have wide 
compensating caF'tcities: the functions of the excluded nucleus of the one side of the brain can be replaced by 
the action of the same nucleus of the other side. To determine the function of these nuclei one must have com- 
plete bilateral ablation by the pathological process. This pathological process has to either destroy them fully 
or else destroy their function by wayof  stimulation. 

Clinically one sees destruction of either a portion of one or the other striate nucleus or else, when they 
are completely destroyed, there is also involvement of adjacent tracts and nuctei including also cerebral hemi- 
sphere damage. 

Disease of one of striate nuclei-- globus pal!idus - is associated with appearance of compulsive rnovenie~i~s 

hyperkineses, thus there is ascribed to this nucleus a participation in the function of movement. Two other 
nuclei of the striate system: nucleus caudatus and putamen - are thought to exert an inhibitory effect upon the 
globus pallidus. 

I. P. Pay/or indicated how important fire "near subcortex", as he caIled it, was for the proper functio~iag 
of the cerebral hemispheres. Ilowever, it is not clear to this day precisely what role these nuclei play in the 
processes of the highest nervous activity. 

To the present there has not existed a method for having a model in animals where the subcortical struc- 
tures would be ablated without simultaneous damage to the cerebral cortex. 

We were able to develop two methods based on different principles. These methods permit total ablation 
of the nucleus caudatus bilaterally without damaging the substance of tlm cerebral hemispheres. 

One method depends on surgical extirpation of the nucleus caudatus. The other method permits the 
removal of the nucleus caudatus or the putamen by means of clipping or coagulating the blood vessels supplyL% 
these smictures. 

E X P E R I M E N T A L  M E T H O D S  

1. Bilateral extirpation of dm nucleus caudatus surgically* 

* 13. N. Klosovsky and N. S. Volzl'.iua, Pediatric Institute Acad. Med. Sci. USSR. 
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Puppies ages 2 to 5 months or dogs ages 6 to 7 months were placed as a preliminary oa a dry diet. The 

animals were subjected to morphlne-Ba~bam]l narcosis. The incision was made through the skin of the head in 
the midline from the frontal notch to the occiput. In the posterior frontal and anterior parietal, region the perios- 

team was scraped and rongeur forceps used in the indicated regidn m make a Jxephine opening 2.5 x 2.5 cm in 
size. Bone bleeding was checked Jay use M surgical wax. 

The special nature of this operatio~ is ~ a t  the bone of the skull is removed above the longitudinal venous 
sinus by crossing our midline incision for 3 -4  rnm. The greater part of ~ e  trephine opening 2.5 x 2 cm is on 
the side where the operation is to be perfo~ned (in our procedures, the right). 

The dura mater was incised in such a mariner that the base of the flap was at the longitudinaI sinus. On 
the two parietal veins, as they entered the longitudinaI sinus or a couple mill imeters prior to that, in the dura 
mater there were placed ligatures with subsequent coagulation with the tip of an electrocautery. Then, a broad 
retractor was used to push the left cerebral hemisphere to the left until  the corpus callosum came into ~iew 
along with tile vein of tb.e corpus callosum ~ghieh traverses it. The corpus callosmn was then incised longitudi- 

nally, somewhat to the right of the midline.  Suchan  incision gives entry to the ~ight ventricle. A curved 
spatula was used to elevate the upper waU of the ventricle, this permitting the sight of the head and body of the 
caudate nucleus. 

Fig. 1. Frontal sec~don of puppy brain. Both 
caudate bodies h a w  been removed by means of 
this operation_ 

The substance of the caudate body was scooped 
out by use of a bone spoon, the depth of the ventricle 
being lighted by a special lamp. The experimenter 
removing the caudate nucleus used a lens magnifying 
2.5x during this stage of operation. By using care, 
the fibers of the internal capsule were left undamaged. 

The slight bleeding occurring during the scooping out 
operation was readily checked by means of pledgers 
of cotton soaked in warm saline solution. Having re- 
moved the caudam nucleus from the right side, tile 
left caudate nucleus was extirpated by an analog- 
ous procedure. At the end of the operation the portion 
of the brain exposed by the trephine opening was 
covered by a fibrin sheet, this minimiz ing  scar forma- 

tion. The flap of the dura mater was then sewed 
over this sheet. The animals,s-arrived this operation 
�9 .veil, and could then be followed for years later as a 
long-term experiment. 

Figtae 1 shows the total ablation of the caudate 
nuclei with preservation of the fibers of the internal 
capsule resulting from this operation. 

2. Removal of nucleus caudatus or pummen by means of applicaffon of clips or coagulation of arteries 
supplying these structures , .  

In order to coagulate the basal arteries supplying the nucteus caudatus and putamen we used the route 
introduced into experimental animal  surgery where the side (temple) approach is utilized in tile dog. The skin 
incision is made half way between the eye and ear of t~he dog, along the temporal muscle. This muscle is incised 
on a slant down to the bone. The skull arch and coronary process of the upper jaw were removed. The edges of 
the temporal muscle were spread with a jansen retractor, thus exposing the temporal surface of the skull. In this 
region the bone was trephined,baring the parietal frontaI region of the brain above the Sylvian fissure. The dura 
n~ater was then opened. The brain  was elevated with a spatula exposing the olfactory tract with the sulcas 
endothinalis which served as an orientation marked during furdqer surgery. Our investigations have established 
that the arteries supplying the nucleus caudatus, putamen and internal capsule enter the brain in this sulcus 
endorhinalis (branches of cerebri mediae) or just below it (branches cerebri anterior). When this pint of the 
brain was exposed as described, either group of arteries or both could be coagulated, a magnifying lens beiagused. 

* B. N. Klosovsky and V. P. Kukushkina, Neurological Institute. Acad. Sci. USSR. 
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Fig. 2a. Basal area of the surface of  the large dog brain. 

The dotted lines enclose the area wi~ere the striate arteries 

x~ere coagula ted  as thex- entered  the brain substance. 

Fig. 2b. Frontal  secSon through puppy braia in an ima l  

subjected to coagula t ion  of  the striate group of arteries. 
The  caudam nucleus underwent necrosis. The blood ves- 
sels of  the brain were in j ec ted  with India ink. The dotted 

l ine  outl ines the disappearance Of the nec ro t i zed  nucleus 
caudatus. 
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When the appropriate  arteries were surgically e lec t rocoagula ted  the nucleus caudatus and the putamen 
u]derwent necrosis. Thi~ fact we established by numerous studies made  his tological ly  employlf:g the Nissl stain 
and Injecting the brain vessels with India ink. In the lat ter  instance one could observe an al terat lon in the cha-  
racter of the [i l l ing of the subcort ical  structures being studied as compared with ad jacent  brain structures (wt,ite 
~:bstal~ce of the frontal region and the corpus callosum). In the caudate  and lent icular  nuclei  were found areas 
of the vessel net which did not fill .  

Figures 2a and 2b outl ine the locat ion at  the base of t i e  brain of the. arteries supplying the subcortical 
nucIei in the region of the olfactory cortex which were subjected to obl i tera t ion and coagulation. The sections 
deilmnstrate quite well  the degeneration of the nucleus caudatus uhat ensues following tim shutting off of the 
ar~c;les feeding it. 

S U M M A R Y  

The authors described two procedures for abla t ion of the nucleus caudatus and putamen tll such a manner 
as not to Injure any of the surrounding s t ruc ture .  

C ~  method lnvolves surgical removal .  The other procedure employs destruction of the blood supply of 
these nuclei .  
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