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Anatomical location of the pituitary and 
abrupt termination of its effluent veins into 
the cavernous sinus makes direct collection oE 
\renous blood from this gland impossible. 
Gmong and Hume (, 1 ) reasoned that since 
effluent veins of the pituitary emptied directly 
into the ca\iernous sinus in the dog, samples 
of lilood from this site should contain high 
concentrations of pituitary hormones . They 
used a stereotaxic instrument to limition a 
needle Lvithin the cavernous sinus and demon- 
strated that blood collected from this site 
con t a i n ed a sign i fi c a n t 1 y higher concentration 
of A ( 7 "  than peripheral arterial blood. 
Sheep. another species in which pituitary veins 
empty into the cavernous sinus ( 2  ) . would be 
an ideal experimental animal. Their docility 
permits easy manual restraint. and their large 
size is conducive to removal of a considerable 
volume of blood. This paper describes a sim- 
ple method of puncturing the cavernous sinus 
in the unanesthetized sheep and presents evi- 
dence that concentration of ,4('TH is greater 
in cavernous sinus blood than in peripheral 
1,lood. 

.Ilrthods. I'inylite corrosion casts of 4 
sheep heads were examined to determine ex- 
tent of the cavernous sinus and its connec- 
tions. The  cavernous sinus is a large, paired 
structure lying on the basisphenoid. An ex- 
tensive rete mirabile cerebri is embedded with- 
in it. Effluent veins of the pituitary and oph- 
thalmic LTeins enter the sinus. -1 small inter- 
cavernous sinus is located anteriorly and a 
large intercavernous sinus posteriorly. Large 
radicles pass from the cavernous sinus out 
through the foramen lacerum to connect with 
the internal maxillary vein of the systemic 
venous system. Small radicles connect with 
the basilar sinus. ancl no emissary veins are 
present. The cavernous sinus extends pos- 
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teriorly beyond the foramen ovale, which is 
very large in sheep. The  large size of this 
foramen suggested an  approach to the caver- 
nous sinus from the exterior. More than 20 
sheep were used to verify that the cavernous 
sinus could be punctured through this foramen 
and that blood could be collected. Sheep were 
manually restrained in either a standing or a 
lateral recumbent position. A 4 inch by 15  or 
16 gauge hypodermic needle attached to 50 
ml syringe was inserted through the skin in 
the parotid region approximately 2 inches be- 
low the external auditory meatus and just 
cautlal to the posterior border of the ramus of 
the mandible (Fig. 1) .  The  needle was gently 
inserted toward the opposite eye in an  antero- 
dorsal direction. When the needle entered the 
foramen ovale, its penetration of the mandibu- 
lar division of the trigeminal nerve caused the 
animal to struggle. After the needle had 
Imssed through the outer layer of the dura 
Inater which covers the cavernous sinus, tissue 
resistance was no longer encountered and 
blood from the sinus entered the syringe. 
I;our rams were used to verify that blood from 
this source contained a higher concentration of 
AC'TH than from a peripheral source. To 
stimulate ACTH release, the rams were sub- 
jected for 1 minute to intermittent electrical 
shocks applied 5 minutes before collecting the 
hlood. Fifty milliliters of blood from the 
cavernous sinus and from the recurrent tarsal 
vein were collected simultaneously. These 
samples were placed in heparinized tubes and 
centrifuged 5 minutes. The  plasma was de- 
canted into glass containers and frozen imme- 
diately on dry ice. Plasma ACTH concentra- 
tions were determined according to the method 
of Selson and Hume ( 3 ) .  

The results (Table I)  indicate that plasma 
samples from the cavernous sinus consistently 
show a higher concentratioin of ACTH than 
plasma samples from the peripheral venous 
source. 
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FIG. 1. Anatomical illustration of sheep skull 
showing site of puncturing the cavernous sinus 
(Freater c o r m  of hyoid bone i s  removed). l-r:mus 
of: mandible ; 2-condyle of mandik)le ; 3 -  -zygoni:i- 
tic a rch ;  4-temporal bone ; 5-~nuscular process : 
6 --paramastoid process ; 7- occipital conclylc ; 
EAM-external auditory meatus, aiicl FO-fora- 

inen ovale. 

Concentration of ACTH ranged from 54 to 
123 milliunits % in sinus plasma compared to 
0.6 to 59 milliunits % in peripheral plasma. 
In  any individual animal the difference be- 
tween the 2 samples was greater than 2-fold. 
These results confirm those of Ganong and 
Hume( 1) that pituitary ACTH is present in 
its highest concentration in cavernous sinus 
blood. 

Some precautions in the use of this technic 
should be observed. Some dilution of caver- 
nous sinus sample may occur if the rete mira- 
bile cerebri is ruptured. Arterial contamina- 
tion is indicated by increased redness of blood 

TAl3LF: I. Conceritratioii of ACTH iii Rarriyles of 
13lootl Withdrawn Siniultaiic~ously f rom (hverrrous 
Sinus xntl from R ~ c u r r c n t  Tarsal Vein in 4 Ranis. 

ACTR Content, millimiits/lOO 1111 plasriia 
Recixmmt 

(laveriious sinus tarsal vein 

54 0.6 
6 0 14  
78 34 

123 59 

entering the syringe. This seldom occurred. 
If the needle is inserted too far it may damage 
the pituitary or penetrate the diaphragm sel- 
lae and enter the brain. The proper depth is 
reached when blood freely enters the syringe. 
If the needle is directed too far ventral, it may 
damage the external maxillary vein or artery 
causing hemorrhage. This is not serious. Fol- 
lowing removal of blood and release of ani- 
mal, no1 ill-effects were observed in spite of 
repeated samplings and sampling from either 
side. 

Thus far blood obtained from the cavernous 
sinus has been examined for ACTH concentra- 
tion only. T t  is probable that high concentra- 
tions of other pituitary hormones are also 
present. Studies on concentration of gonado- 
trophins are now in progress. 

Surnmavy. A simple technic for puncturing 
the cavernous sinus of unanesthetized sheep 
through the foramen ovale has been described. 
Cavernous sinus plasma showed a t  least a 2- 
fold greater concentration of ACTH than peri- 
pheral plasma collected simultaneously from 
the recurrent tarsal vein. 

The authors arc indebted to Priscilla Tippett for 
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