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are liable to shift in a caudal or cranial direction. according as the 
extremity has developed itself at the cranial or the caudal side. By a 
new me'thod I have determined 1) all the dermatomes of an extremity of 
one and the same animal (cat). and thereby could establish the shifting 
of all the dermatomes. The extremity is then. as SHERRINGTON calls it . 
"prefixed" or "postfixed". Now the present investigation has brought to 
light that also the myotomes can shift in a cranial or a caudal direction. 
The 7th spinal segment can be substituted for the 8th and conversely the 
10th can replace the 9th • This shifting may amount to half a segment. 
or a quarter of it . or less. In all cases. in which the 7th or the 10th spinal 
nerve innervates the M . gastrocnemius I found in the frog only �u�n�i�~� 

lateral shifting. It is clear. therefore. that shifting is not of necessity 
bilateral. Accordingly the position of the 8th spinal segment in the M . 
gastrocnemius. is not always the same and may display variations. It 
follows that the curving may be different af ter the stimulation of the 
8th spinal nerve. and consequently lt is clear that the �m�y�o�t�o�m�e�~�p�a�r�t�s� in 
a muscle always present the same sequence. and can shift without 
disturbing th is arrangement. Up to the present this had not yet been 
established. On ce more I wish to emphasize the fact that we have to 
do here with fragments of myotomes. Other parts of it are lying in 
the other muscles. 
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The �a�b�o�v�e�~�m�e�n�t�i�o�n�e�d� experiments with longitudinal incisions in the 
M . gastrocnemius were also carried out with the M. Tibialis anticus 
longus. I cut the greater part of this muscle loose from its environment. 
and made a longitudinal incision down the middle between the one terminal 
tendon and the other. Thus the muscle was split up into a �v�e�n�t�r�a�l �~ �.� and 
a dorsal part. The M . Tibialis anticus long us is innervated by the 8 tb 

and the 9th spinal nerves or by the 7th, the 8th• and the 9tb• An instance 
of the first case is given in Fig. 6. Here we see that the stimulation 
of the 9 tb induces a contraction of the dorsal part. whereas the ventral 
part remains inactive. On stimulating Th 8 the dorsal part contracts 

1) S. DE BOER. These Proceedings 18. p. 1133 and 19. p. 321. 
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slightly whereas the ventral part contracts considerably. Just as in the 
case of the M. gastrocnemius also here the ventral part of the muscle 
is innervated by Th 8. and the dorsal part by Th 9. 

However. here also Th 7 can partake of the innervation. as appears 
from Fig. 7. On stimulating Th 7 there arose a contraction of the 
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ventral part and on stimulating Th 8 a marked contraction of the ventral 
and the dorsal part ensued. whereas stimulation of Th 9 yielded a small 
contraction of the dorsal part. It will be seen. then. that also in the M. 
tibialis anticus longus the myotome fragments can shift without disturbing 
the serial arrangement. so that Th 7 takes the place of Th 8. Hence 
these relations appear to be similar to those established by us for the 
M . gastrocnemius. 

Also in this muscle there are no muscle fibres which receive a double 
innervation. I demonstrated this by means of the string galvanometer 
and found that the monophasic action-current curve. obtained af ter 
stimulation of Th 8 added to the one produced by stimulating Th 9. 
was equal to the action-current curve obtained by stimulating the 
N. ischiadicus. Just as in the present experiments with the gastrocnemius. 
I used also here only muscle preparations that we re innervated exclu­
sively by Th 8 and Th 9. 

Next I continued my experiments with the M. rectus femoris and the 
M. gracilis major. In the muscle I made longitudinal incisions af ter I 
had cut loose the lower portion from its environment. and thus I split 
up the muscles into a medial and a lateral part. Next I stimulated the 
8th and the 9th spinal nerves and registered the contractions of the medial 
and the lateral part on a smoked drum. It hereby appeared that the 
medial part of these muscles is innervated by the 8th spinal nerve and 
the lateral part by the 9th • In both muscles it will be necessary to ascertain 
by means of the string galvanometer whether in these muscles part of 
the muscle receives innervation from both spinal nerves. 
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By the methods worked out by me heretofore I purpose to prosecute 
my e.xperiments also with other muscles. while at the same time I shall 
endeavour to collect data also from other animals. 

The above results do not entitie me to draw conclusions for other 
muscles. as it may very well be possible that fibres of muscles with an 
intenser function possess a plurisegmental innervation. In a previous 
investigation I could establish. that the skin areas with a more intensive 
function are innervated from more segments than cutaneous areas with 
a less intense function I). Thus I could establish that the "overlap" of 
the dermatomes is more marked on the ventral side than on the dorsal 
side of the body. This tallies with the stronger function of the skin on 
the ventral side and with the smaller sensory circles of WEBER in situ 
on the ventral than on the dorsal side. In previous publications I) these 
relations we re dwelt up on at length. Therefore we have also to consider 
the possibility that muscles with a more intensive function may possess 
fibres with a plurisegmental innervation. In this direction I shall proceed 
with my investigations. 

When we stimulate one of the two innervating anterior roots of the 
freely suspended gastrocnemius. it will depend on the position of the 
segmental parts of the muscIe concerned how much the muscIe inclines 
towards the ventral side or whether it wiJl point in a dorsal or in a 
vertical direction. H the B th muscular segment is located along the ven­
tral border. then a typical and pronounced curving will appear vent rad 
af ter stimulation of the 8th spinal nerve. H. on the contrary. this 
muscular segment extends dorsad. the curving will be less pronounced 
af ter stimulation of the 8th spinal nerve. The frequent morphological 
change in the various gastrocnemii implies that the position of the muscular 
segment is not stationary but vacillating. 

The fact th at the ventral or medial side of the muscles (gastrocnemius. 
tibialis anticus longus. rectus femoris . M. gracilis maior) receive inner­
vation from more cranial parts of the central nervous system than the 
dorsal side. is perfectly in keeping with the experience of Prof. BOLK 2). 
This investigator found for the upper leg and the lower leg that "the 
medial muscles in these groups originate from the more proximal (higher) 
segments. and the lateral muscles from the more dorsal (lower) ones". 

My own investigation showed th at this pronouncement applies not 
only to the entire muscIe but also to parts of it . 

I) See S. DE BOER. These Proceedings 18. 1915. p. 1133 and 19. 1916. p. 321. Ned. 
Tijdschr. v. Geneesk. Jaargang 1916. II and Psychiatrische en Neuro!. Bladen 1918. 
(Feestbundel WINKLER) . 

2) L. BOLK, De Segmentale Innervatie van romp en ledematen bij den mensch, Haarlem, 
F . Bohn 1910. 




