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R6le of Preganglionic Fibers of First Thoracic Nerve in 
Sympathetic Innervation of Upper Extremity 
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Telford' and Siiiit1i\vick2 have descrilxd operative procedures for 
sympathetic denervation of  the upper extremity by means of which 
the p-eganzlionic filxrs in question from the second thoracic nervc 
do\\ nward are interrupted Imt the inferior cervical ant1 upper thoracic 
sympathetic ganglia are left  in situ and the pregatiglioiiic fibers oi  
the first thoracic nerve ant1 the gray communicating rami joining 
the nerves o f  the I,racIiiaI pIexLis are left intact. The advantages 
claiined for these procedures are avoidance of the un\\anted effects 
of extirpation of the inferior cervical and upper thoracic sympa- 
thetic ganglia, particularly Horner's syndrome and sensitization of 
the vascular musculature in the affected area to  adrenin. 

The assumption that preqanglionic components of the first 
thoracic nerve play no part in the sympathetic innervation of the 
upper estremity, although in accord with certain early experimental 
data recorded by Lanyley;' is not supported by certain more recent 
esperimental ant1 clinicaI olicervations. In vie\\ of the importance 
of complete functional s~-mpatlietic denervation of the upper ex- 
tremity in the treatment o f  peripheral vascular disease it has seenietl 
tlesiralde to obtain adtlitiorial data regarding the t1istril;ution of 
the pre:anylionic components of the upper thoracic nerves l q  means 
o i  anatoniical and physiological experimentation. The  anatomical 
experiments have lxen carried out on cats : the physiological experi- 
ments on Imth cats and doqs. 

In t!ie anatomical experiments, w i l e  cat? \\-ere sul~jected to unilat- 
eral section of the roots of the second and third thoracic nerves 
prosinial to the conin i~ i i i~ca t in~  rami ant1 division of the sympathetic 
trunk belon the ievel of the third thoracic nerve; others \\ere su1,- 
jectetl to  unilateral section of the roots of the first thoracic nerve 
leaving the sympathetic trunk intact. Preparations of the inferior 
cervical ganglia, taken ai ter  degeneration of the tlivitletl fil~ers, in 
the first series, sho\vetl extensive degeneration of the iiiterceIluIal- 
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axon complexes except in the area adjacent to the white coniniuni- 
cating ranius of the first thoracic nerve. Preparations of the in- 
ferior cervical ganglia, in the second series, showed complete de- 
generation of the major portion of the intercellular axon complexes 
in the area adjacent to the \\bite communicating ramus of the first 
thoracic nerve antl relatively little degeneration in other parts of 
the ganglion. The  distrilmtion within the ganglia of the axons aris- 
ing from ganglion cells in the portion atljacent to the white communi- 
cating ramus of the first thoracic nerve also indicates that many of 
them enter gray rami \\hich join constituent nerves of the brachial 
plexus. 

In the physiological experiments the effects on the blood vessels 
and sweat glands of the upper extremity produced by direct stiniula- 
tion of the preganglionic fillers of the upper thoracic nerves by 
means of an  induced current were observed. T h e  electrode was 
applied to the white communicating ranius of the first, second and 
third thoracic nerves separately, antl, in a few instances, to the cut 
surface of the ventral root of the first thoracic nerve. 

Stimulation of the preganglionic fibers of either the first, the 
second or  the third thoracic nerve consistently resulted in activation 
of the sweat glands in the paw pads and constriction of cutaneous 
vessels of the foot. The  exact distribution of the sweat !lands and 
cutaneous vessels aff ectetl by stimulation of the pregandionic com- 
poneiits of each nerve separately has not been determined. I t  is 
significant, however, that stimulation of the preganglionic fibers of 
the first thoracic nerve elicited sweating on all parts of the paw pads. 

These experimental data indicate clearly that preganglionic com- 
ponents of the first thoracic nerve play a significant role in the 
sympathetic innervation of the forelimbs in the animals used. Com- 
parative anatomical and physiological data furthermore indicate a 
close correspondence in the distribution of the preganglionic com- 
ponents of the thoracic nerves in the carnivora and man : conse- 
quently, complete sympathetic denervation of the upper extremity 
in man obviously cannot be accomplished by any operative pro- 
cedure which leaves intact the first thoracic nerve with its com- 
municating ramus and the inferior cervical sympathetic ganglion 
with the vray rami which connect it with the constituent nerves of b the hrachial plexus. 
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