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Age-Related Effects of Esmolol on Pressure and Pulse Pressure in the Femoral and
Radial Arteries of Patients without Cardiovascular Disease

Young Lan Kwak, M.D., Young Jun Oh, M.D., Jong Hwa Lee, M.D., Helen Kisin Shin, M.D., Wong Cheol Lee, M.D.,
and Yong Woo Hong, M.D.
Department of Anesthesiology and Pain Medicine, Yonsei University College of Medicine, Seoul, Korea

Background: It has been known that radial artery pressure (RAP) some times underestimate the central
pressure. In many studies, femoral artery pressure (FAP) and RAP have been considered as central and
peripheral artery pressures, respectively and there might be a possibility that age and the change of blood
pressure exert different effect on FAP and RAP. This study evaluated the effect of esmolol (E) on RAP and
FAP and the changes in their pulse pressure (PP) in different age groups.

Methods: Fifty-one adult patients without cardiovascular disease were enrolled in this study. Twenty six
patients were younger than 25 years (group 1) and 25 patients were older than 50 years (group 2). Radial
and femoral arteries were cannulated and recorded before anesthesia. After induction of anesthesia, FAP, RAP
and heart rate were recorded (T1) and then E was infused to decrease the FAP to 15% lower than its value
of T1(T2). Variables were recorded 30 sec after the cessation of E infusion.

Results: Systolic pressure and PP of RAP were greater than of FAP in group 1, but those of FAP were
greater than of RAP in group 2 before anesthesia. FAP was higher than RAP in both groups after anesthesia,
regardless of the infusion of E. E infusion didn’t change the pressure gradients between FAP and RAP in either
group, except systolic pressure gradient in group 2. The PP of FAP was identical with of RAP in group 1
at both T1 and T2 but greater than of RAP in group 2 at both periods. E decreased the PP of both RAP
and FAP in both groups.

Conclusions: RAP is lower than FAP, and the PP of both pressures are affected by age and esmolol after
anesthesia. However, the differences between both pressures are maintained after E infusion. (Korean J An-
esthesiol 2003; 45: 92~97)
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Table 1. Demographic Data

Group 1 Group 2
Age (yr) 20.0 £3.3 57.8 £ 8.0%
Sex (M/F) 6/20 5/20
Body weight (kg) 573 +£104 63.5 £ 6.4%
Height (cm) 1729 +59 165.6 +7.8*
Amount of esmolol

99+74 65+49

infused (ml)

Values are mean = SD. *: P < 0.05 compared with Group 1.
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Table 2. Femoral and Radial Artery Pressure and Pulse Pressure -
=
i, Aol FostA FASY FAE F esmolol®]
o

in Patients before Anesthesia

Variables Group 1 (n = 26) Group 2 (n = 25) =}Fo) 7} OIMQ‘(Table 1. 120 A 19 9] 3} A <F
HR 82 +7 81 +21 & FY 108 43 Fox A4 FYske] davt #F
Systole-F 131+ 11 150 + 20%" A kol Aol A A et
Systole-R 137 £ 16 145 £ 19 3 = A F o Adkes polrt gldlony
Dot nes oo %7 8FFUGS AAG BE Bkl 2204 £
iastole- + + _ N
5 =9t} vl §& A 1 ulo] =Xy
S o o A B oA 2 A 1ol g5 3]
Mean-R 91+7 102 + 12 fol fEEURT sk, FATHAS 225
PG-Systole 6+ 11 5+ 10* & Bt FYA %oy 27l M s tEEsHY &
PG-Diastole 1£3 0+4 Z7] 4ol 2T Bt FosA = 3
PG-Mean 243 284 R A 530 EEEgs a3Euge At
Pulse pressure-F 60 +9 74 £ 13%
1ZME &9 2hg, 2ol e o) 2k Hel 7 7
Pulse pressure-R 67 £ 15 69 + 15 o] 1 ~ ? = ] ‘]_ Oo ol gks . N
o F@ Aok ATk vH F= A 12AAE o
Values are mean + SD. Group 1: patients younger than 25 years, EEuwo] wolo] g ZZulol wiolmtt §93tA
Group 2: patients older than 50 years, HR: heart rates (beats/min), o1} 2 T HE w2 s Ewo] wWete] g TEw)
Systole: systolic arterial blood pressure (mmHg), Diastole: diastolic o] e o o] = o amEwol moro
arterial blood pressure (mmHg), Mean: mean arterial blood pres- o WkRt frofstA ow, aFeH e} WehE T
sure (mmHg), F: femoral, R: radial, PG: pressure gradients (fem- 7] Aol ey, E T Wete 2o A 1

oral arterial blood pressure-radial arterial blood pressure ) (mmHg). BT} §9381A 7 THTable 2).

* P < 0.05 compared with Group 1, " P < 005 compared with 9 e - N .
)= Tz E = = Ak
radial arterial pressure. F fr&= ¥ esmolol Fojo] W W3S 4y H

Table 3. Femoral and Radial Arterial Pressure before and after Esmolol Infusion

Group 1 (n = 26) Group 2 (n = 25) % P

T1 T2 T1 T2 Group 1 Group II
HR 108 + 13 86 + 10 94 + 17 78 + 18 79 7 83 + 7+
Systole-F 148 + 24 106 + 19" 166 + 28*" 118 + 17+ 73+ 13 73+ 11
Systole-R 143 + 21 102 + 19 155 + 27 110 + 15 12 T2+ 12
Diastole-F 92 + 15 61 + 11" 96 + 14" 69 + 9*' 68 + 13 73 + 11
Diastole-R 87 + 21 59 + 10 94 + 13 67 + 9% 67 + 13 73+ 10
Mean-F 13 = 17" 78 + 13 123 + 19*" 87 + 13+ 70 £ 11 71+ 11
Mean-R 110 + 17 74 + 13 119 + 18 84 + 11* 68 + 12 71 + 11

Values are mean + SD. Group 1: patients younger than 25 years, Group 2: patients older than 50 years, T1: before esmolol infusion,
T2: after esmolol infusion, % P: percentage of T2 for T1, HR: heart rates (beats/min), Systole: systolic arterial blood pressure (mmHg),
Diastole: diastolic arterial blood pressure (mmHg), Mean: mean arterial blood pressure (mmHg), F: femoral, R: radial. *: P < 0.05 compared
with Group 1, "L P < 005 compared with radial arterial blood pressure.
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Table 4. Changes of Pressure Gradient and Pulse Pressure before
and after Esmolol Infusion

Group 1 (n = 26) Group 2 (n = 25)

Tl T2 Tl T2
PG-Systole ~ 5+20 3+7  10+10 g + g+t
PG-Diastole 5+18 2+2 2%5 2+3
PG-Mean 3+4  4+3 5+5 344
Pul
uise S6+14 43+14° 70+18%" 49+11""
pressure-F
Pul
uise s6+23 43+12' 62+17  43+10"
pressure-R

Values are mean + SD. Group 1: patients younger than 25 years,
Group 2: patients older than 50 years, T1: before esmolol infusion,
T2: after esmolol infusion, PG: pressure gradients (femoral arterial
blood pressure - radial arterial blood pressure) (mmHg), Systole:
systolic arterial blood pressure (mmHg), Diastole: diastolic arterial
blood pressure (mmHg), Mean: mean arterial blood pressure
(mmHg), F: femoral, R; radial. *: P < 0.05 compared with Group 1,
"L P < 005 compared with radial arterial blood pressure, op
< 0.05 compared with T1.
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