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ABSTRACT

Abstract

Aims: To construct normal vaiues of Valsalva ratio for heart rate responses during Valsalva
maneuver (VM) and arterial pulse amplitude ratio as reference values of different age groups

,and to investigatéré?feejct of aging alone without presence of risk factors on autonomic
nervous system.

Study design: case control study.

Place and duration of study: This study was performed in Marjan teaching hospital ,in Hilla
city, during the period Februar/y;012 to June},€012.

Methodology: 40 subjects were included in this study, all were healthy maié groupt (G1)
%{ mean age (28.3+ 9.7) yearsJ# groun2 (G2) \M mean age (484 + 7.1) years M
Strips of Iea% of ECG were recorded during perform@ﬁ‘ VM %calculanon R-R intervals
and measurement of blood pressure during phassk and phasil\l by mercury
sphygmomanometer. Calculation of Valsalva ratio for heart rate and arterial pulse amplitude
ratio for both groups were done.

Results: The systolic and diastolic blood pressuré of G2 were significantly higher than
values of systolic and diastolic blood pressure of G1 at phas?{ and phasiil of VM (~=0.05)

/

but pulse pressure for the two groups at phasi (G1: 51+ 11, G2: 53+13 mmHg) and phasﬂl

(G1: 415, G2:41£3.99) of VM were mnglgnnflcantﬂm{% 0.05). Valsalva ratio

for G1 was (1.5¢ 0.3} and for G2 was (1.39£0.29), pulse amplitude ratio for G1 was {0.80+

c
0.19) and for G2 was (0.77+ 0.1% and there were no significant differences betweeﬁﬁ\}{vo

groups (P>0.05). All values were expressed as mean +SD.

* Tel.: +x0 xx 265xxxxx; fax: +xx aa 462000,
E-mail address: xyz@abc.com.
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1% e

Conclusions: The ‘re&,ltf showed that autonomic nervous system still intact inﬂbider group,
|

€. A Jloﬁ}“
wi%faﬁ’eﬂtdﬁtw aging proces§ without the presence of risk fact05 not cgffect

autonomic nervous system.

Key wards . Valsalva maneuver, Valsalva ratio, pulse amplitude ratio, autonomic function

tests.

1. INTRODUCTION

The Valsalva maneuve%VM) is performed by attempting to forcibly exhale while keeping the
mouth and nose closed @Eciting a complex series of changes in heart rate and blood
pressure involving bo&agal and sympathetic responses..qril:/s\ used as a diagnostic tool to
evaluate the condition of the heart and/ﬁﬁi sometimes, i as A treatment to correct
abnormal heart rhythms or relieve chest pain {1]. There are four phases during e asHve
ma_;ne_q_ver [2,3]. Phase:g;e is the onset of straining with increased intrathoracic pressure.
The heart rate does not change buTE’I‘o%d pressure rises. Phase |l may be divided into early
and late phases. In early phase Ii, reduced preload and stroke volume lead to a fall in
cardiac output despite% tachycardia caused by decreased vagal activity. Total peripheral
resistance increases due to increased sympathetic discharge (nucleus tractus solitarius) and
@#ncreas # plasma epinephrine concentration. The fall in blood pressure is thus arrested,
and is termed “late phase I”; in normal patients there is actually a rise in blood pressure just
before release [4] . Phase—% is the release of straining with decreased intrathoracic
pressure and normalization of pulmonary blood flow. Phasg marks the blood pressure
overshoot (in the normal heart) with reflex bradycardia.

Valsalva ratio: The valsalva ratio is calcufated as the ratio of the maximum R-R interval after

the strain of VM to that of the shortest R-R .interval during the strain of VM .The normal
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response is@increaseéjp\ heart rate during -phase 1l in :response to ‘the fall:in blood
pressure, and the baroreflex response to -ﬂﬁ:bk)bd, pressure overshoot in_phase V. s
transient bradycardia. A ratio of greater-than 145 is considered normal, 1:20.to 145 as
border line, -and less than 1.20 as abnormal (autonomic dysfunction) [5]. According to Ewing

et al [6] a Valsalva ratio >1.21 is considered normal.

Arterial pulse amplitude ratio is the ratio of the lowest pulse pressure during active straining
(phase Il) to the greatest pulse pressure at onset of the strain. In dysautonomic patients,
there is typically ffjoss of both W-blood pressure overshoot and #ffireflex bradycardia [4].
Hébert et al [7] - measured m pulse -amplitude ‘ratio {i.e., minimum/maximum -pulse
pressure) during fafastrain phase of alvat in 20 adults (42 + 14 yr) as part
of their study and found -pulse amplitude ratio tanging from 0.19 to 0.85 (0.45 +'0.19) ‘and
Fheafeatva ratio ranged from 1.09 to 2.33 (1:56 + 0.34).

Precaution of VM : should not be performed by patients who have severe coronary artery
disease, have experiencedurecent heart attack, or have ,ﬁ’moderate to severe reduction in
blood volume. Risks of VMﬂthat the patient may feel dizzy or faint during the procedure, but
serious consequences are rare. There is a risk that the VM can cause blood clots to detach,
bleeding, and abnormal rhythms originating in the ventricle. It can also cause cardiac arrest.

Consequently, the procedure is usually performed in a setting where emergency equipment

is accessible.

In this studﬁv{re tried to construct normal values of Valsalva ratio for heart rate responses

during VM and arterial pulse amplitude ratio as reference values of different age groups ‘and

/Mﬁvestigatg%ﬁect of aging alone withougg‘r“e%ce of “risk factor%%onomic nervous

)

system.
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2. MATERIAL AND M ODS / EXPERIMENTAL DETAILS / METHODOLOGY

(ARIAL, BOLD, 11 FONT, LEFT ALIGNED, CAPS)

- Subjects : 40 healthy male subjects were enrolled in this study ,(hey were divided ig ip two
age groups, grou;:;g}\G‘l) : 25 subjects with mean age 28.3+ 9.7 years, mean body mass
index (BMI) 22.8 £ 0.2 Kg/m”. GroupZiGZ):ﬂS subjects with mean age 48.4 + 7 1years,
mean BMI 23.1% 0.01 kg/m”. All subjects gave gﬁgg consent for the s‘t;;(a/) m%d_w“e
-approvategfias, ethical committee at Kufa faculty of medicine, Whe subjects were from
medical staff and relatives of patients. The subjects were thoroughly examined clinically by
cardiologist to confirm the inclusion criteria. Exclusion criteria inciudAypertension, diabetes
mellitus, coronary heart disease and other cardiac problems, renal disease,. and exciudeC{
any risk factors (e.g) smoking, hyperlipidemia. No subject was on any medication.

-Mercury sphygmomanometer. Two devises were needed. One for measuring blood
pressure by auscultatory method and one for performing strain part of VM.

-Electrocardiography (ECG), to record strip of lead Il during VM for calculation of R-R

intervals at different phases gf VM. ‘X

e Pok W) O
Methods: f put i ine positio A@imb leads electrodes were connected to the
subject. Nag—ueed-ter—measuring~bleed—pressure . After

reaching E@,steady state which means that heart rate in consecutive minutes changes by

less than %eats/min [%the subject sw,axhafeéorcefully after;f normal inspiration into &t
tube that was connected to another sphygmomanometerg A tiny air leak was placed in the

tube to ensure tham pressure was produced from the thoracic cavity and not pharynx

[9]. Maisah\ﬁfaﬁ\nam was performed at a pressure of 40 mmHg for 15 seconds
{10};{Aeasurement of blood pressure at the beginning of straininguphasg, then repeated the

ViV a;:ra{eaching the steady state to measure the biood pressure during phass{l)which )ét

occur arter 5 seconds of beginning of straining [7]. A continuous ECG was recorded starting

1 min before the maneuver (resting period), during the maneuver (strain period, 15 sec.) and
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60 seconds subsequent to the strain period [11]. After that measurement of pulse pressure

yphase)\and phasek according to‘i@qﬁgon: pulse pressure =systolic blood pressure-

diastolic blood pressure. Then pulse amplitude ratio=minimum/maximum pulse pressure.
od

Valsalva ratio Acaicuiated from longest R-R interval{during phaselV/shortest’ R-R

intervay{mring phas?\l)‘ [5].

Statistical analysis: All values expressed as meanzSD, comparison between G1 and G2

were done by unpaired student t-test , P-value <0.05 considered statistically significant

2. RESULTS DISEUS

In G1: the systolic and diastolic blood pressure at phas?{of VM were 150+ 11.1and 99 £ 7.2
mmHg respectively , so maximum pulse pressure at phasx!of VM was {mean £ SD =51%
11 mmHg) which was’?lr\gs/ult of systolic blood pressure-diastolic blood pressure during
phas%of VIVL, he systolic and diastolic blood pressure at phase&of VM were 136 £ 9 and
g9b6+7mmHg respectively ,so minimum pulse pressure at (phase(ll) (41 £ 5 mmHg). This
resuited in  pulse amplitude ratio {minimum/maximum pulse pressure)=(0.80+ 0.19).

ol W 7

R-R interval during phas% }5/0.64 +0.1s énd during phasejV {'(0.96 + 1.2 s s0 The
Valsalva ratio was 1.5£0.3 .

In G2: maximum (phase 1) pulse pressure (mean + SD = 53 + 13 mmHg) from (160mmHg-
107mmHg), and minimum (phase Il) pulse pressure (41 + 3.99 mmHg) from(146mmHg-
105mmHg). This resulted in pulse amplitude ratio (minimum/maximum arterial pulse

pressure)= (0.77+ 0.19). UJM

R-R interval during phasell /6 0.68 + 0.01.2 s and during phaselV is 0:95 £0.01s, so The

Valsalva ratio was 1.39+0.29.
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The systolic and diastolic blood pressurj of GK were significantly higher than values of
systolic and diastolic blood pressure of G1 at phasel and phasell of VM ( P=0.05), but there
were no significant differem}/tré\ween pllse pressure at phasci}\and phas?\of VM of the

two groups (P>0.05)aa’£q!_ there were no significant differences between pulse amplitude

ratio and Vaisalva ratio of both groups (P>0.05).Table-1, figure-1.

Table-1 Hemodynamic parameters during phase'\and pha

were expressed as mean + SD.

sﬂ of VM of G1 and G2. Values

Parameters G1 G2 P value | Significance
28.3+0.7 years | 48.4+7 tyears

Systalic blood pressure 160+11.1 160+9.1 S* £ =0.056

at phase] of VM***(mmHg)

Diastolic blood pressure 99+7.2 107+8.2 S F=0.05

at phasel of VM(mmHg)

Systolic blood pressure 13619 14647 S F=0.05

at phasellof VM(mmHg)

Diastolic blood pressure 9517 10544 S P=0.05

at phasell of VM(mmHg)

Pulse pressure 5111 53113 NS~ P>0.05

at phasel of VM(mmHg)

Pulse pressure) 415 41+3.99 NS P>0.05

at phase Il of VM{mmHg)

S significant difference. ,NS™ no significant difference., VM**Valsalva maneuver




P>0.05

Gl
G2

——ry

Valsalva ratio Arterial pulse amplitude ratio

135

136 Figure-1: Comparison Valsalva ratio and pulse ‘amplitude ‘ratio between "G1 and
137 G2.(G1:group1(28.3+9.7)years old,G2:group2(48.4+7.1)years oid. P > 0.05.

138  Discussion : MVM is usually used to assess autonomic function [12, 13} i*'/ om
139  changes pﬁweart rate responses dunnﬁng:‘.f;;nt phases of VM and the changes of systolic
140  and diastolic blood press.uxe5 which reflect the integrity of autonomic function, arterial
141 pressure response during the strain phase of the VM might reflect W LV function {14,15]}
142 or right-sided pressures [16], or both [17,18,19] . Some authors have suggested that the

143 pulse amplitude ratio may improve M@tassessment o??érﬁl-/écstatus [19,20] and may W Jﬂ/\' O‘“
144 anoninvasive scale of myocardial dysfunctlon.’So it seems of physiological interest to clarify

145 this issue and measure values of different age groups which are norma)land then to continue

146 this study in the future with different disease states. This study show that systolic and

147  diastolic blood pressuregof older group during phasg{\and phasell of VM were higher than

148  the younger ag nms is {?ue t%at Increasing age :s,\assomated with increased

/.

149 intimal thicknes

<
150  membrane and afb[mcreasJ W@Wconagen and collagen cross-linking i(ngttrial

151 walls | 21 lmal thickening occu? even in population of low incidence of ather@rosas

vascular smooth muscle hypertrophy, fragmentation of the internal elastic

162 {22].émfhere were no significant differences between pulse pressure at phasel and phasell




153 of VM of the two groups , as pulse pressure depends on the compliance of blood vessel(o .

154 ihis mean that Yfgficompliance of blood vessels of the two groups were not different and give® J/M’O\NM
1565 ey, Hde’é gbp:{;;he-healthmess of blood vessels of G2 .There were no significant differences of

156  pulse amplitude ratio of VNE &Valsalva ratio of heart rate responses fo VM of the two

157  groups .This may r }ﬂg‘gt tchat the autonomic nervous system J till mtac}and‘?ﬂt affected )W

158 by vascular wall changes that occur during aging as Wﬁcompiaance of blood vesse!s ['Ot

159  changed fﬁl . Gandhi et al [23] studied the assofiation of autonomic functions with gender

160 by taking different age groups of both sex and the result of Valsalva ratio of 5-39? years old

161 grou?was 1.51x0.27 whWS—SO?ears old group was 1.2610.10¢ which are-nearly-the-

162

e5HiE” We recommend o take other autonomic tests to evaluate this issue

163  about healthy aging people .
164 4. CONCLUSION

MW

165-7 PAGing process by itself may not influence g autonomic function unless,ﬂiumde’bf”

166 other risk factors or cardiovascular disease.
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