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Effect of Sympathectomy upon Blood Supply of Bone. 

C. J. ZIKN AND J. 9. GRIFFITH. JR.* 

Prom the Robinette Foundation, the Medical Clinic and the Department of Ortho- 
pedics of the Hospital of the University of Pennsylvania. 

Elevation of skin temperature following sympathectomy is a mat- 
ter of common observation. This has been shown to be due to 
vascular dilatation and increased circulation, Leriche and Policard,' 
!;errannini,2 Frugoni,' and Introzzi4 have shown that, following 
interruption of sympathetic nerve supply to bone, some degree of 
decalcification occurs as evidenced by roentgenogram or ash analysis. 
They have assumed that this effect was due to increased blood supply 
t o  the bone. Rut, so far as we know, no evidence has been presented 
that any increase in the blood supply actually occurs. The purpose of 
this study is to determine the effect of sympathectomy upon the blood 
supply of bone 

Method and Mntcrial. Previously Griffith, Zinn and Coniroe5 re- 
ported the effect of bilateral lumbar synipatliectomy upon the vasa 
vasorum of rats. Carbon particles, in the form of ink, were injected 
into the blood stream and later identified in unstained sections of the 
femoral artery. It was found that lumbar sympathectomy increased 
the number of carbon particles in the outer coats and immediately 
about the adventitia of the femoral artery, and it was therefore be- 
lieved that it had increased the number of open vasa vasorurn. Twelve 
of  the legs used in this study had been preserved, including those of 
6 normal and 6 synipathectomized animals. ,411 the tibiae were de- 
calcified and prepared for histologic section. Sections were examined 
both stained arid utistained and the carbon in the minute vessels of the 
hone noted. 

Results. It was obvious that, in general, there was much more 
carbon in the bones of the normal animals than in bones of sympa- 
thectomized animals. The manner of expressing this difference was 
a problem. I t  was decided to arbitrarily grade the carbon concentra- 
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TABLE I. 
Incidence of Ctlrban in the 8mall Vcmei~ of Bone in N0rma.J and Sympatheet,omiztt 

Rats, in Order of ,kending Concentration. 

No. of animals 
lr- 

Amount. of wrboa Normal Sympathectomhed 

+ ++ +++ ++++ 

n 1 
1 2 
1 3 
4 0 

tion in the bones ixi 1 degrees. ‘This grading has been designated in 
‘Table I by plus sipis. Rorrglily. ++++ coticeiitration is 4 times + 
cc mcentration. 

l ~ ~ . ~ c u s ~ ’ i o i i .  I n  the prc\-icms study’’ it liad been shown that more 
citrhon was prcsent in tlie i-mi vasoruin o f  the femoral artery of thc 
~yrnpathrctoniized tlniiiial. This was in accord with tlie general 01)- 
cervatioii o f  increased blood srilq)l\- to the skin after sympathectomy. 
The present tindings in r q w c i  t o  1)oiie appear to be contradictory t o  
this trend. The following c.spl;iiiatioii is offered. Vascular dilata- 
tion may he said to occur i f  ( 1 i ;ilrcatly open vessels open wider, or 
(2) small vcsscls opcii that 1 i ; d  1 trwicmsiy beeii closed, Studies bascd 
on carbon iiijectioii show ch;iiige.i principally if the second circttm- 
stance applies, i .c . ,  if new vessels opeii. Thus it iiiay be that in b o i m  
most or all o f  tlic vessels ;ire coristatitly open, whereas in the skin less 
than half of the 1’ Even i f  
some new ~,~essels i i i  thc .  hm ( I ( )  ol)cii, the ainount of blood reaching- 
them might bc diniinislicti ( i t i t .  tc)  their sliariiig the coi-nmon blood 
slipply of thc leg with iiiorc \\.itlc4!- q c i i  vessels in the softer parts, 
This effect wotrlcl i)rohahly IIC. n \ (  )st iiiarked the greater the dilatation 
of the vessels in the soft t h w s .  111 this connection it should be 
stressed that the studies wcre riiatlc on the fifth day postoperatively. 
at which time dilatation is tlioitgkt to I)e m a x i i d .  These relations 
might m t  hold at a later period. 

On the fifth (la)- follawing Iurdmr sympathectoixj 
t-he blood supply to the tibia iii the rat is decreased. This paradoxic;if 
effect may he the result of dispropoi-ti~nat~l~r greater diiatatim ( t  f tht- 
vessels in soft tissues. 

cls arc i i s i i d l ~ -  open at a single tinie. 

Covtcliuioirs. 


