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ABSTRACT

Background: Standing appears to be a simple act but it involves alot of
changesin the different systems of the body. Of all systems, the cardiovas-
cular system is affected the most. Hence a study was conducted to ob-
serve the changes in the cardiovascular system on Head Up Tilt (HUT).
M ethods: The parameters which represent the cardiovascular autonomic
function like, Heart Rate (HR), Systolic Blood Pressure (SBP), Diastolic
Blood Pressure (DBP), Mean Arterial Pressure (MAP) and Pulse Pressure
(PP) wererecorded at supine, 30°, 60° and 80° Head Up Tilt in 30 subjects.
Results: It was observed that there was a progressive increase in mean
HR,DBPon HUT from supineto 30°, 60° and 80° .Themean resting systolic
BPwasreduced from 115.7 + 6.0t0 110.8 £ 5.6, 107.2 + 4.6 and 104.2 + 66
from supineto 30°, 60° and 80° respectively. TheMAP gradually increased
and PP gradually decreased on progressive HUT. Conclusions: Systolic
blood pressure decreased on changing from recumbent to upright position
on thetilt table. Thereis 20-30% shift of venous blood from the central to
the peripheral compartment due to the effect of gravity. 50% of change
occurs within seconds resulting in decreased cardiac output and hence
SBP decreased. This stimulated the baroreceptors,in turn the sympathetic
system so HR and DBP are increased. And hence changesin MAP and PP
were observed.  © 2010 Trade SciencelInc. - INDIA
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Head Up Tilt haslong been considered asaconve-
nient model to study reflex responsesto gravitational
stress. During Head Up Tilt thechangesoccurringin
thebody areamost the same asthose during standing
like pooling of theblood inthelower part of the body
and low pressureinthecarotid sinug?.

Orthostatic challenge (Head Up Tilt) induces
marked shiftsof blood from the cardiopulmonary into

lower extremity vascular compartment cauising central
hypovolemia®. Hence counter regulating mechanism
take placeimmediately including central and peripherd
circulating responses and neurohumora responsespro-
ducinganincreasein heart rate and adecreasein blood
pressured*®, Thistest isuseful in assessment of cardio-
vascular reflex response of normal subjectswho may
beinvolvedin specialized occupationssuch asflying.
Head Up Tilt has a so becomesan accepted diagnostic
tool inthestudy of apoorly understood clinical entity
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often referred to as “Neurocardiogenic syncope”©l,
Most of the research works studied the changesin car-
diovascular systemto prolonged Head Up Tilt .Hence
the present study wastakento study theimmediatere-
sponsein cardiovascular system to graded Head Up
Tiltinnorma subjects.

MATERIALAND METHODS

The study was conducted on 30 healthy mal e sub-
jectsintheagegroup of 17-25 years. Sdlection of sub-
jectswasdoneon the basisof adetailed medica his-
tory and genera physical examination. Subjectswith
past history of syncope and the presence of diabetes
mellitusor any other illnessknown to affect theresults
were excluded. Thesubjectswere explained about the
procedure of test to diminatefear and aninformed con-
sent wasal so taken.

A pretested structural proformawas used to col-
lect the relevant information. The subjects werein-
structed not to take tea or coffeefor at least 2 hours
beforethetest. All therecording wasdoneinthemorn-
ing session between 1AM to 1 PM.

A manualy operated tilt tablewith foot plate sup-
port was used to do the test. Additional strapswere
applied at thelevel of knee, waist and shoulder. The
metal arcisattached to thetablewith holesat various
angles (30°, 60° and 80°). The table was locked at
particul ar angle by theiron rod. Subjectswerekeptin
each degree of tilt for 5 minutes. Beforethe changein
thetilt, the subjectswerebrought to the supine position
for 5minutesrest. Thesystolic pressure, diastolic pres-
sure and heart rate were recorded within 20 seconds
after changein posture. Pul se pressure and mean arte-
rial pressurewere caculated. The subjectswere asked
for any symptoms such as nausea, pal pitation, light
headiness and fainting and no such thing was noted.

Resultswere presented asMean + SD. Oneway
ANOVA was used for multiple group comparisonfol-
lowed by post hoc Tukey’stest for group wise com-
parison. A “p” valueof 0.05 or lesswas considered for
datistical significance. SPSS(version 16) packagewas
usedfor analyss.

RESULTS

For the purposeof analysisof data, the supine pos-

TABLE 1: Anthropometricvariables

Parameters Subjects
Age (Years) 20.7 £1.98
Height (cms) 168.19+19.9
Weight (kgs) 56.6+6.9
BMI 20.7+2.38
ture and 30°, 60°, 80° angles of Head Up Tilt were
grouped asl, I1, 111, IV. The anthropometric data of the

subjectsweregivenin TABLE 1.

Themean heart rate (beatsmin) in supine position
was 71.8 £ 4.7. Therewas aprogressive increasein
heart rate on Head Up Tilt to 30°, 60°, and 80°. On
comparing themean valuesof HR in supinewith 30°,
60°, and 80° Head Up Tilt theincrease in heart rate
wasdatigtically significant (P<0.001) (TABLE 2).

The meanresting systolic blood pressure (mm Hg)
was 115.7 + 6.0. With gradual Head Up Tilt to 30°,
60° and 80° the SBPwere 110.8 £ 5.6, 107.2 + 4.6
and 104.2 + 4.6 .Statistical analysiswasdoneto com-
parethe mean SBPin supinewith 30, 60° and 80° and
thisshowed gtatisticaly S gnificant va ueexcept between
60t080° (TABLE 2).

The mean diastolic blood pressure (mm Hg) in-
creased on gradual Head Up Tilt. On comparing the
DBPfrom supineto HUT invariousdegress, it showed
statistically asignificant decreases P < 0.001 except
between supine and 30°C which was not significant
(TABLE?2).

The mean pulse pressurein (mm Hg) supinewas
36.7 + 4.5 on Head Up Tilt. The mean values were
29.2+4.2,23.0+4.7and 17.6 + 4.0 at 30°, 60° and
80° respectively With Head Up Tilt the pul se pressure
decreased and it was statistically significant also. P<
0.001 HS(TABLE 2). Themean arterid blood pres-
sure (mm Hg) increased on gradual Head Up Tilt. On
comparing the MAPfrom supineto HUT invarious
degrees, it was not statistically significant P=0.77
(TABLE?2).

DISCUSSION

Orthostasis can be generally defined asany pro-
cessthat produces physiological responsessimilar to
thoseinduced by theupright, stationary posture”. One
of themost commonly used techniquefor assumption
of orthodtatic stressisHead Up Tilt®%. Themost com-
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TABLE 2: Comparison of cardiovascular parameter sbetween supineand variousdegreesof HUT

Parameters supine(l)  30°(11) 60°(l111)  80°(1V) F*Value PValue  Significant pairs**
Mean 718 76.7 81.9 87.8 1&II&II,
HR 62.7 P<|(_)|'201 1&1V,
SD 4.7 4.9 53 4.8 N&NLI&IV, &IV
Mean 1157 1108 1072 1042 <0001 1&11,I1&I11,
SBP 284 Hs &IV,
oEp Mean  79.0 81.6 84.2 86.6 07 P<0.001 1&11,I&IV,
sD 6.1 6.0 6.3 56 ' HS N&IV
o Mean 367 29.2 23.0 17.6 1145  P<0001 1&ILI&NII&IV,
sD 45 4.2 47 40 : HS N&ULI&IV, &IV
Mean 912 01.3 91.9 925
MAP 0.4 P=0.77
. 5.7 55 53 49 NS

*Oneway ANOVA test. **Tukey’s post hoc test
y

montilt tabletesting protocol isonethat incorporates
an angleof 30°, 60° and 80° Head Up Tilting and our
obj ectivewasto study theimmediatefirst (30 seconds)
hemodynamic response of healthy adultsto head up
posture.

Inour study on graded HUT, therewas s gnificant
increasefrom baseline pulserate. S milar findingshave
been documented by many workerg?3919, DuringHUT
thereisapooling of theblood inthelower partsof the
body and low pressurein the carotid sinus. Thisre-
moves stretch from baroreceptorsleading to increase
in heart rate, dueto increasein sympathetictonedueto
increasein sympathetic flow from the brain-stem cen-
tres. Thereisalso adecreasein parasympathetic tone
dueto associated release of vagd tone. Someworkers
alsoreported anincreasein plasmaadrendinelevelsin
responsetoincreasein theangleof tilt™.

Smith et al. have aso reported similar findingsin
their study and showed that immediate response in
young adultsischaracterized by aprompt risein heart
rate which peaks at about 8 to 15 seconds and then
taperdty,

Themean vaueof basdine systolic blood pressure
showed asignificant decreaseon HUT. When humans
assumetheupright posture, thereislargegravitational
shift of theblood away from the chest to thedistensible
venous capacitance system below the digphragm'@. In
conditionswherethemuscle pumpisinactive, ahydro-
static venouspooling of theblood inthelower extremi-
tiestakes place. Thereis20-30% shift of venousblood
from central to the peripheral compartment. 50% of
change occurswithin secondsresulting in decreased

cardiacfilling and end diastolic volume'. Thereduc-
tioninstrokevolumemay lead toareductionin cardiac
output and systolic blood pressure. Gabbett et al.and
Konig EM et al. aso reported adecrease in systolic
blood pressurein Head Up Tiltl"14,

Inour study therewasincreaseinthediastolicblood
pressurewith increasing angleof Head Up Tilt. During
Head Up Tilt decreasein centra blood volumeand car-
diac output causereflex increasein heart rate and pe-
ripheral vascular resi stance viaactivation of cardiopul -
monary and arterid baroreflex pathways causing vaso-
congtriction. Totd peripherd resstanceincreasedinturn
thediastolic blood pressurein an attempt to restorethe
arterid pressuretowardsahomoeodaticleve in ortho-
static stresg*213,

In our study the pul se pressure decreased on 30°,
60° and 80° Head Up Tilting. Pul sepressuremaintains
thenormal pulsatileflow of the blood and pul se pres-
sureisthe difference between systolic and diastolic
blood pressure. In our study pul se pressure showed a
decrease val ue because systolic pressureisdecreased
more compared to increased diastolic pressure. This
finding isin consistency with the earlier work done by
Gabbett et d.and Zaidi et al.["*,

Our study showed anincreased in MAP from su-
pineto 30°, 60° and 80° head up position. Eventhough
MAPisincreased theincreaseisonly minimal. Rea-
sonsfor thisisdespite decreased cardiac output afal
inthe mean arterial pressureis prevented by acom-
pensatory vasoconstriction of theresistance and ca-
pacitance vessel sinthe splanchnic, muscul ocutaneous
and renal vascular bedswithinaminute. MAPisin-
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creased mainly by thereflex cardiovascular functionin
response to decrease distending carotid sinus pres-
sure”13,

Another reason was MAP found to change very
littlesince changesin systolic and diastolic blood pres-
Sureareoppositein direction.

CONCLUSION

In conclusion our study showed that during the
graded Head Up Tilt inthefirst 30 secondstherewasa
sgnificantincreasein HR, DBPand MAP. Increasein
HR may be dueto increased sympathetic activity and
decreased vagal toneand increaseinthe DBPwasto
increase peripherd resistance which occursdueto vari-
ouscardiovascular reflexes. The SBP and PP recorded
afdl mainly duetothevenouspoolingintheextremities
and decrease stroke volume.

Limitations

Thisstudy a so hassomelimitation because of time
factor, thisstudy could not becarried outinlargesample
size, and alsoitisstudied only inyoung males. Sothe
result of thestudy cannot be generdized for both sexes.
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