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In chronic experiments done on animals, two methods of electrode 
implantation into the basal ganglia are generally used. The first method 
Clark and Horsley’s (1906) depends on implantation of the electrode into 
the chosen region by means of a stereotaxic instrument, and then оп. 
destroying this region electrolytically.” The implantation of the electrodes 
is based on the same principle, by means of which the basal ganglia may 
be stimulated, or their spontaneous electrical „activity recorded. This 
method has been applied by Harris (1948), Hume (1953), Delgado (1955), 
Bradley and Elkes (1953), Grastyan, Lissak and Kekesi (1956) and others. 

Another method of electrode implantation was worked out. by Hess 
in 1931. It consists of fixing to the skull bone of the cat a special instru- 
ment which enables implanting the electrodes into the brain and: fixing 
them permanently at the depth re nired. ‘During the last few years. the _ 
method of Hess has been eriments . carried out: not only :on 
cats, but also on rabbits Gang [ona er. (1955), on dogs: ‘Andersson 
and McCann (1956), and ons (1954); Anderson and 
Larsson (1956); Andersson and Warn ска (1957). 7 

Besides these, there are othe: „methods described of. the implantation 
of the electrodes into the basal ganglia on experimental animals. Kogan - 
(1949, 1952) described a methed: of овен, implantation: on cats, and. 
Łurie and. Trofimow (1956), on: dogs. SE żę : 

The most often applied methods of lecirode. implant tic 
reotaxic and the Hess methodsg,, have. their advant sand: 
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lization of the electrode tips, but at the same time it is impossible to 

lower the electrode into the depth of the brain after the implantation. In 

the Hess method the localization of the electrode tips depends to a degree 

on the individual structure of the skull-bone, but it enables the pushing 

of the electrodes several times deeper into the brain in the direction of 

the base of the skull. 
Our stereotaxic instrument for the dog combines the method of elec- 

trode implantation by means of a stereotaxic instrument, with the Hess 

method. By means of the instrument we fix within the skull bone the 

multiple electrode carriers, without implanting at the same time the 

electrodes into the basal ganglia. The carrier performs the task of the 

Hess instrument and ensures an accurate space localization for the elec- 

trodes implanted in the brain at.a later date. 

So far we have usad two-electrode carriers for the electrode implanta- 

tion into the hypothalamus, and five-electrode carriers for the electrode 

implantation into the corpus striatum. If necessary, carriers with other 

' quantities of electrodes may be used. > 

Acrylic resin (Methylic polymetacrylan) is used for the production of 

the carriers. The channels bored in the carriers must be exactly parallel 

td one another. The diameter of each channel is 3 mm., in the lower part | 

of the carrier it tapers to 0,6 mm. The axis of the channels are apart 

from one another by 4 mm. In the wall of each of the channels there is 
a setting screw, ‘by means of which the socket of the implanted electrode 

is immobilized. The two-electrode carriers are closed at the top by a scre- 

wed-in lid, and in the five-electrode carriers the lid is fixed by means 

of four screws. | 

The electrodes, made of stainless steel of 0,5 mm. diameter, and set in 

special sockets also of stainless steel, are inserted through the channels 

of the carriers. The electrodes and the sockets are coated with varnish 

and then dried in the oven. The varnish is removed 1 mm. from the tips 

of the electrodes and the electrodes are electrolytically sharpened. The 

same electrodes may be prepared by the method described by Bishop and 

Collin (1951) and in this way micro-electrodes will be obtained. 

The implantation of 'the electrode carriers into the skull bone is done 

after the Evipan anaesthesia by intravenous injection. | 

A deep anaesthesia is developed the ear bars are inserted, and the 

upper jaw is fixed in the holders of the stereotaxic instrument. 

When five-electrode carriers are implanted on both sides, the skin on 

the head is cut in the middle line and the temporal muscles ‘are partly 

removed. Then the head is moved in the stereotaxic instrument around 

the longitudinal axis at a 20° angle, and by means of the holders of the 

instrument the place for the trepanation is marked. After the head is
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Fig. 1. Five-electrode carriers and elec- 

trodes with plugs connecting the. elec- 

trodes with the electroencephalograph. 

On the left, the carrier with inserted 

electrodes connected with the ełectro- 

encephalograph. In the centre, electrode 

with the holder. On the right, the five- 

electrode carrier closed on the top by 

` the lid. ' 

  

  

Fig. 2. Dog prepared for operation, with head: fitted in the stereoxic instrument, 

moved around the longitudinal 2 axis in ‘the opposite. direction, ‘the ‘piace 
for the trepanation on the other side is marked. In the. marked regions 
trepanation apertures in the skull. bone are then cut, two on each side. 
The apertures in the skull bone are cut by a tap. 
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-By means of a bone-cutting forceps, both apertures are joined together, 
thus forming on each side. art i aperture 23 mm. long and approx. 11 mm. 
wide. : z a 

+ Near these apertures, anothe! : 

  

   

    

   

  

all aperture is cut on each side reaching 

tures silver screws are screwed in. 

„on the vertical holder of the instru- 

1 channel shall exactly fit in the place 

stanida: „The. vertical holder together with the fixed elec- 

trode carrier is s towered down i in n such a way that the whole lower surface 

of the electrode carrier adheres to. the dura mater. If the front part of the 
lower surface of the electrode. carrier does not adhere to the dura mater, 

the head should be moved several degrees around the biauricular axis 

to raise the upper jaw. Such process is allowed at the implantation of 

the electrodes in. large structures, e. g. in the caudate nucleus. 

When implanting the electrode carriers in small and deeply placed — 

structures, : ‘a correction should be made on account of the angle of rotation 

(of the head) —.i. e. the carrier should be accordingly shifted in the sa- 
gittal direction. 

The gap between the electrode carrier and the skull bone is then filled 

with liquid acrylic resin ,,.Duracryl”. ,,.Duracryl” should at the same time 
cover the silver screw near the trepanation aperture, to fix the carrier 

_ more securely. When fixing. the carrier by means of ,,Duracryl” care 
should be taken, that the acrylic. resin does not get between the dura - 
mater and the. ‘lower surface of the electrode carrier. The polymerisation 
of the acrylic resin may be quickened by watering it with a warm solution 
of physiologie salt. 

"Once the „Duracryl” is hardened, the electrode carrier is set free from 

the vertical holder of the stereotaxie instrument; of course the height of 
the upper surface of the carrier must be checked before removing the 
holder. . 

Then, the channels are filled with. liquid paraffin wax and the carriers 
are closed at the top by the lid. The implantation on the other side of 
the head is carried out in the same way. The skin is stitched above the 
electrode carriers. After the whole incision is sewn, apertures are cut 
out in the skin for the carriers to protrude. 

The implantation of the two-electrode carriers is carried out in the 
same way, with the difference that only one round trepanation aperture 

is made in the bone, in which the carrier is subsequently fixed. 
Between the implantation of the electrode carrier and the implantation 

of the electrodes into the corpus striatum, or into the hypothalamus, 
a long period may elapse, from a few weeks up to twenty or more. 
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Fig. 3. Frontal section of dog's head with five-electrode carriers implanted on both 
sides. 

      
       

Fig. 4. A dog with implant ed «леев.   

The implantation of the ólectiode catriecs а arried out on dogs 
anaesthetized with morphia 
Phenobarbitel Sodium. Aft 
liquid paraffin wax cleaned from: the. „channels : the dura mater 15.8 abb 
through, 1°/o Procaine Hydraehloride. is. Injected under: it, and the elec- MA 
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trodes are implanted. During the implantation, the sockets of the electro- 
des are screwed to a special holder, whieh limits the depth of the implan- 
tation. The sockets of the electrodes are fixed- within the channel by 

means of a screw, and the holder is taken out. 

If it is necessary to lower- the ‘electrodes into the depth of the brain, 

the holder is again screwed into the electrode socket. A suitable adjust- 

ment of the limiting screws on the carrier allows to lower the electrode 
in the direction of the skull base to the required depth. When the electrode 

is lowered, the socket is again fixed in'the channel of the carrier. From 
their initial upper position, the electrodes may be lowered as much 

as 6 mm. 

: CONCLUSION 

1. The method of electrode implantation on dogs is especially advanta- 

geous for long chronic experiments. From the time of the implantation 

of the electrode carriers, to the time of the implantation of the electrodes, 

a long period may elapse. | 

It safeguards against the effects of a too long (often unnecessary) period 

of the electrode’s remaining in the brain tissue. © 

2. The electrodes may be implanted through any chosen area, and 

~ avoid, for instance, the lumen of cerebral ventricles, heavily vasculari- 

zated areas, or other brain structures. 

- 3. The electrade carrier anables not'only the implantation of the elec- 

trodes at a required depth, but also their gradual lowering (once or several 

times) into the brain. 

4. The implanted electrodes may be used for stimulation by electrical 

current, as well as for recording spontaneous electrical activitv of the 

brain. 
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