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Effect of Cold Pressor Test on the Internal 
Diameter of the Radial Artery 
Frangois Ferret, Vincent Mooser, Bernard Waeber, Tardy Yanik, Meister Jean-Jacques, 
Emmanuel Mooser, Jiirg Nussberger, and Hans Κ Brunner 

The a im of t h i s s tudy w a s to i n v e s t i g a t e i n n o r m a l 
subjects t h e ef fect o f a cold pressor test o n t h e 
caliber of t h e rad ia l a r tery , a m u s c u l a r a r te ry o f 
medium s ize . T h e i n t e r n a l d i a m e t e r of t h i s a r te ry 
was m e a s u r e d c o n t i n u o u s l y u s i n g a r e c e n t l y 
developed u l t r a s o n i c dev ice . I m m e r s i o n of o n e 
hand in ice w a t e r for t w o m i n u t e s i n c r e a s e d b l o o d 
pressure f r o m 115/75 ± 3 / 2 ( M e a n ± S E M ) to 1 3 6 / 
90 ± 6/2 m m Hg (P < .001) a n d decreased t h e 

i n t e r n a l d i a m e t e r o f t h e r a d i a l a r t e r y f r o m 2.82 ± 
0.12 to 2.60 ± 0.09 m m ( P < .01). T h e s e data t h e r e f o r e 
i n d i c a t e that t h e v a s o c o n s t r i c t i o n i n d u c e d b y t h e 
cold pressor test i n v o l v e s not o n l y ar te r io les , b u t 
a l so m e d i u m - s i z e ar te r ies . A m J H y p e r t e n s 1989 ; 
2 : 7 2 7 - 7 2 8 . 

KEY WORDS : E c h o - t r a c k i n g s y s t e m , s e r v o p l e t h y s m o -
m a n o m e t e r , cons t r i c t ion o f m e d i u m s ize ar te r ies . 

Immersing a h a n d in ice water, the so-called " c o l d 
pressor tes t , " causes in the majority of persons a rise 
in blood pressure and heart ra te . 1 T h e increase in 
vascular resistance induced by this maneuver has 

been attributed to a generalized sympathet ic activation. 
Thus, the cold pressor test is k n o w n to heighten plasma 
norepinephrine l e v e l s 2 - 4 and muscle sympathet ic nerve 
activity. 5 S m o o t h muscle cells are innervated by sympa
thetic fibers ubiquitously along the vascular tree. T h e 
blood pressure response to cutaneous application of ice 
water is probably due mainly to a contraction of arteri
oles, ie, of the b lood vessels contributing the most to the 
regulation of peripheral resistance. T h e present study 
was undertaken to assess whether a medium-sized ar
tery such as the radial artery also constricts during a cold 
pressor test. Our study involved normal subjects and 
used a n e w ultrasonic device that makes it possible to 
measure continuously and noninvasively the internal 
diameter of the radial artery throughout the cardiac 
cycle. 
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M E T H O D S 

T h e ultrasonic system used to locate the anterior and 
posterior wall of the radial artery consists of the fo l low
ing components : an emittor (Panametric , Model 5 0 5 2 
U A ) , a transducer ( A S U L A B SA, Research Laboratories 
of the S M H Group, Neuchate l , Switzerland) , a receptor 
(ASULAB) , and an echo-tracking system ( A S U L A B ) . A 
flexible support (ASULAB) and a Doppler apparatus 
(Schiller Sonovit S V 1 , Basel, Switzerland) are utilized 
for positioning the transducer. T h e characteristics of the 
e lements developed by A S U L A B together with the 
Swiss Federal Institute of Technology will b e described 
in detail be low. Data are recorded and analyzed with a 
computerized acquisition system. T h e accuracy of this 
system has been tested b y irradiating an a luminum tar
get surface immersed in a tank of water , located at a 
distance equal to the focus of the transducer, and fixed 
perpendicularly to the ultrasonic beam. T h e depth of the 
a luminum plaque was modified with a micrometric 
screw. Changes in depth in the order of 0 .001 m m could 
b e detected. For a displacement of 1 m m , the difference 
be tween depth changes derived from the micrometric 
scale and those based on the experimental system 
ranged be tween 0 .001 and 0 .002 m m . 

Heal thy volunteers (seven m e n and three w o m e n ) 
aged 15 to 2 7 years with a m e a n of 24 years, were stud
ied in a supine position after a rest of at least 3 0 minutes . 

© 1989 by the American Journal of Hypertension, Inc. 0895-7061/'89/'$3.50 



728 PERRET ET AL AJH-SEPTEMBER 1989-VOL 2, NO. 9 

3 . 2 -1 

CD 
-»—' 3 . 0 -
ω Ε 

2 . 8 -

2 . 6 -
~o -4—* 
CO 
D 2 . 4 -

Q 

2 . 2 -
- 5 0 

Mean ± SEM 
η = 10 

15 2 0 2 5 
T i m e ( m i n ) 

FIGURE 1. Effect of cold pressor test (controlateral hand in ice 
water for two minutes) on the diastolic diameter of the ipsilateral 
radial artery. 

T h e transducer was placed over the radial artery, 4 cm 
above the major skin fold of the wrist. All readings were 
obtained on the right side, with the arm extended and 
fixed comfortably on a splint. Caution was used not to 
exert any pressure on the skin. A gel was applied b e 
tween the extremity of the transducer a n d the skin 
surface. Blood pressure was measured continuously 
throughout the study using a servo-ple thysmoma-
nometer (Finapres, O h m e d a , Zug, Swi tzer land) . 6 This 
apparatus was fitted at the right median finger. T h e 
studied parameters were measured before , during a 
two-minute immersion of the subject 's left h a n d (up to 
the wrist) in ice water , as well as during a 20 -minute 
recovery period. 

A o n e - w a y analysis of variance was used for statisti
cal evaluation of the results. This was fol lowed b y a least 
significant difference (LSD) test w h e n e v e r a Ρ value of 
less than .05 was reached. Results are reported as 
m e a n ± S E M . 

R E S U L T S 

During the two-minute cold pressor test, b lood pressure 
of the ten subjects increased from 1 1 5 / 7 5 ± 3 / 2 to 
1 3 6 / 9 0 ± 6 / 2 m m H g ( P < . 0 0 1 ) . Blood pressure levels 

returned to basel ine values within five minutes after the 
end of the test. 

T h e diastolic diameter of the radial artery decreased 
during the cold pressor test f rom 2 .82 ± 0 .12 to 2 .60 ± 
0 .09 m m (P < .01) and returned to control levels within 
ten minutes thereafter. N o change in the difference b e 
tween systolic and diastolic diameter was observed dur
ing the experiment. 

D I S C U S S I O N 

A n ultrasonic instrument was developed to measure 
noninvasively the internal diameter of peripheral ar
teries together with the diameter changes that occur 
with the pulse wave . With this device, the anterior and 
posterior wall of the radial artery, a muscular artery of 
medium size, can b e continuously tracked. 

In the present study, the increase in b lood pressure 
that occurred during the cold pressor test was associated 
with a clear-cut reduction in the internal diameter of the 
radial artery. This finding indicates that the vasocon
striction resulting from cutaneous application of ice 
water is not l imited to arterioles but also involves m e 
dium-sized arteries. 
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