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Summary

Optimal positioning for anaesthesia in pregnant women involves balancing theniekealftracheal
intubation conditions (achieved by thead elevatedamped positio)) with the prevention of
reduced cardiac_output froaortocaval compression (achieved bft lateralpelvic tilt). No studies
have examined, the effect aardiac outpubf left lateral pelvic tilt in the ramped positionWe
studied n-labeuring nonanaesthetisedealthyterm pregnant womemho underwent baseling(left
lateral decubitus)eardiac assessmenising transthoracic echocardiography. We then compared
cardiac aitput maternal physiological variables, fekedart rateand comfort scoreis three positions:
left lateral decubitus;ramped position withwedge; and ramped position alon&hirty women
completed the study. Meg$D) age, gestation and body mass index we&¥® 8.93) years, 8.5
(0.94) weeks and=29 (3.98) kg.nf, respectively. Mean ejection fractiokeft ventricular internal
diameter and mitralwvalve E/evere 552 (6.76)%, 4.7 (0.428)cm and 7.8 (1.82)respectively.
There vere nofdifference in cardiac output between the positions=@.503). There wre no
differences in systolic =0.955) or diastolicg=0.987)blood pressurematernaheart ratgp=0.133),
oxygen saturationrespiratory rate(p=0.964)or fetal heart rate(p=0.361) betweemamped with
wedge andamped alongositions. left lateral decubitusvas most comfortablgp=0.001), however
there wereno differences in comfortlevels betweemamped with wedgandramped alongositions.
The ramped fposition withouleft lateral tilt is safe and acceptable in nlabouring, non
anaesthetised, healthy term pregnant wanheft lateralpelvic tilt may beunnecessary in the head

elevated ramped position in term pregnant women.

Introduction

Failed tracheal intubation and ventilation are important causes of anaesthasid maternal
morbidity and mortalitywith an incidence of one in 300 womgtj. Optimal positioning is essential
to ensure an“adequate view at tracheal intubation and tionisenthe risk ofairway traumaor
difficult or failed tracheal intubatiof2]. The ramped positiorlevates th@erson’supper body and
head until the external auditory meatus and the sternal notch are in the same horizontal biane.
position provide asuperior view at laryngoscopgspecially in obese adulsnd has become routine
in many centres for obese npregnant adults undergoing surggy. The ramped position has been

recommended in pregnant women undergoing caesarean section as it also improwes airwa
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positioning for bag mask ventilation, increases functional residual capacity dadesereflux
symptoms[3,4]. Along with this positionleft lateral tilt is recommended as a means of reducing

aortocaval compressipthereby preserving venous return and cardiac output.

Aortocaval compressigrieading to supine hypotensive syndroma&s describedy Howard and
colleaguesas impairment in venous return and subsequent cardiac output by compression of the
inferior vena cava by the gravid uterus when pregnant women lie completely Ejpiftas led to

the adoption of left lateral tilt during caesarean secBdher achieved by placing a wedge under the
right buttock ofithe patient or by tilting the operating table to thelleft. lateraltilt, however is not

without problems. The left lateral tilt of the thorax on the head and neck, even in geglrpasition,

may produce anatomical distortion to compound an already difficult obstetric aandyay make

the angle for (correct cricoigressure more difficult to judgps]. Surgical access may be more
difficult and compression neuropathy related to wedge placement during caesarean section has been
described[7]. All these issues are exacerbated in overweight, obese and morbidlypobgsant
women who aresplaced in the left lateral tilt positiaith the added issue of potentially dangerous

tilting on a relatively-narrow operating taljj.

Evidence supporting left laterpélvic tilt to optimise haemodynamics in pregnant womeio &te in

the ramped pesition is limitef®]. There are no studies examining whether its addition provides a
reduction in aortocaval compression compaxittl the ramped position alonkeft lateralpelvic tilt

may be unnecessary with this optimal ramping in pregnant women. If this is thehessairway

management and surgical access may be safer and maternal comfort levels may be improved.

Our primary hypothesis was that theves no significantifferencein maternal cardiac output with
theramped pagiensecembined with left latergbelvic tiit comparedwvith theramped positioralone,in
healthy terms-pregnant women. Our secondary hypothesesawéo#ows:that there is no significant
changein maternal“physiological variables of systolic or diastbland pressurenaternal heart rate,
oxygen saturation ‘and respiratory ;rawo increase in the incidence of maternal -sgfforted
symptoms of nausea, dyspnoea or dizzin@ss no changes in fetal heart rate, inrdmaped position
combined withrleft lateral tilcomparedvith the ramped position alone.

We aimed to measure cardiac output by transthoracic echocardiography , maternal physiological

variables fetal heart rate and maternal comfort scores, in thrediqussileft lateral decubitus;
ramped with wedge to achieledt lateral tilt and ramped positioalone, in term pregnant women.
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M ethods

We conducted a prospective observational study in which 30 healthy term pregnan8Wwomen (
weeks gestation) with a singleton pregnancy were recruited from a single tertiary referral obstetric
hospital, &er gaining institutional ethics approvabnd written consentExclusion criteria were

women in labour, or any contraindication to blood pressure measurement omthe a

All participants rested in the left laterdlecubitus positionron a comfortable bed in a quiet,
temperatureontrolled environment for a minimum of five minutes before the measuremeods! Bl
pressure were obtained nemvasively using a automatedscillometric blood pressure monitor
[10]. An investigator measuredehrt rate, respiratory rate and oxygen saturation, using pulse
oximetry, and fetal heart rate. ECléads were attached to the woman. Baseline transthoracic
echocardiography measurememisre made by a single trained observer using a GE Vivid E9
echocardiography machine with a 7.5 MHz transducer (GE Horten, Norway) usinge@sional,
M-mode, colouflow, continuous, pulsed wave and tissue Doppler imaging according to American
Society of Echeecardiography guidelinesnd following the methodology previously published
[11,12].

We performed @emodynamic measurements according to standard recommendations and analysis
and measurements were made offline. We calculaatiac output byneasuring the left ventricular
outflow tract diametert¢ determine arosssectional area) obtained from the parasternal long axis
view, the Dopplederived velocity time integral of the left ventricular outflow tract , obtained from

the apicafour-echamber view , and the heart rate.

Ejection fraction was automatically calculated using the -ajdction fractionfunction using the
apicalfour-chamberwview\We measuredéctional shortening using the-mMode recording at the tips

of the mitral-valve:.the parasternal long axis viewiew. Diastolic function was measured using
mitral valve inflow*velocities E and A (cnits mitral valve deceleration time (ms), and left atrial
diameter (cm)We used myocardial tissue Doppler to record the myocardalentricular septum
and left ventricular diastolic velocities of e and a” and the systolic velocgy @ wellasright
ventricular diastolic velocities of e and a” and the systolic velocityTdfes tricuspid annular plae
systolic excursionwas measured using -Mode on the lateral right ventricular wall. Insonation
angles were between3 degreesWe calculated the left ventricular mass using measurements
obtained from thegparasternal long axi8l-mode image of the left ventricle during diastol'he Tei

index, the measurement of overall myocardial performance was measured ussm@appler time
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intervals.We calculatedtsoke work index and cardiac work indegingthe stroke volume and body

surface area, and stroke work indexl Aeart raterespectively.

After performingbaselinetransthoracic echocardiography the left lateral decubitus (left lateral)
position we then placedach woman in the ramped position on the Troop Elevation Pillow™
(Marlin Medical Bayswater North, Victori@dustralia) This pillow is a triangular pillow upon which

a normal pillow is placed (Figure 1). Women positioned themselves comfortably ofrdbp
Elevation Pillow™ to provide horizontalisually confirmed alignment between the external auditory
meatusand sternal notcA pelvic wedggFigure 2)was placed under the right buttogkdcaudal to

the Troop Eleyation, Pillow™ to provide an approximatedegredeft lateral pelvic tilt (ramped
with wedge),confirmed bymeasuring the angle between the rigdind side of the gravid abdomen in
the ramped alone position “(94hd the right hand side of the gravid abdomen in the ramped with
wedged positiorusing an inclinomete(Figure 3). Each womanested in this position for five
minutes, followingwhich we measurethe left ventricular velocity time inggal usingtransthoracic
echocardiographyand repeatd measurements ofeft arm blood pressure, heart rate by
electrocardiographyexygen saturation, respiratory rate and fetal heart rate. We then retlirned a
patientsto the left lateral decubitus positiorior five minutes. Each woman was then placed in the
ramped position onthe Troop Elevation Pillow™ withauwvedge to provide til{rampedalone.
They rested tnsthis position for five minutes after efiwe measuredhe left ventricularvelocity
time integralusing transthoracic echocardiograpland repeated measurementsleff arm blood
pressure, heart rate leyectrocardiographyoxygen saturation, respiratory rate and fetal heart rate. At
the end othe measuremenive askedvomento ratetheir comfort levels on &0-pointscale in each

of the three positiensvith one being not comfortable at,aind10 being the most comfortable they

could possibly‘be.

Clinically relevant-ehanges in physiologiczariables were defined dsllows: a reduction of 20%
from baseline“in“eithesystolic or diastolic blood pressuy@n increase imaternal heart ratef 25%
from baselingafall in oxygen saturation to 5% or rise in respiratory rate to20/mirg andan
increased incidence, of fetal tachycardia BRL60/min or bradycardia 400/min measured by
Doppler velgeimetry.

We analysed data using SPSS Statistics Version 24 {IBRSS Statistics Version 24 IBM
Corporation 2016, Chicago, lll)We compared atafor the three positions usirrgpeated measures
ANOVA with GeisseiGreenhouse correctiofor the continuous normally distributed dad/e

calculated a overall ANO/A p value,as well as the mean differenaed95% confidence interval
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for each group comparison. An adjusiedaluewasgiven for multiple comparis@ We used the
Friedman test to compare comfort scores between the ghdlgrsonducted atudy of a continuous
response variable in study subjects comparing their cardiac output in tweriffersitionsData
from our previous study investigating cardiac output in term pregnant women detethemeean
(standard deviatigrof cardiac output to bd407 (1109)ml.min™ [11]. For this study, we assumed a
clinically relevantdifference in mean cardiac output of 750 ml.i{@pproximately 15%Jpetween
the rampedvith wedge position, anthe mmpedalone positionlf the true difference in the mean
change in cardiac output between the two positizas750 ml.min', we needdto study 25 subjects
to be able to reject the null hypothesis that this response difference isiteprabability (power)
0.9. The Type”l error probability associated with this test of this null hypstivasi 0.05. We
recruited 30 womemiorder to account fahe possibility of not being able to measutiee cardiac
output in some women using transthoracic echocardiograpley determinedntra-observer and
inter-observervariability using Bland Altman methodology-or intraobserver variability, one
observer (ATD) remeasured theft ventricular outflow tract diameteand left ventricular outflow
tract diameter aelocity time integratored loopgwo weeks after the original measurementse
95% limits of-agreement, the withsubject standard deviations, coefficients of variation and
repeatability coefficients were calculatéebr interobserver variability a secorabserver measured
the images blinded"to the subject position and in random order. Strength ofcevatigi®@ments are
used to interprep.values such thgbvalue: 60.001 = very strong evidernc6.001 —0.01 = strong
evidence, 0.01-0:05 = evidence; 0.05 — 0.1 weak evidand®.1 to 1.0 little or no evidence.

Results

Thirty women completed the study and all found the three positions acceptable. No woman
experienced complications in any of the three positions. Table 1 shows the baseline characteristics of
the women. All=woemen were healthy and asymptomatic of cardiac distakk 2 shows the
baseline echecardiegraphy measurements in the left lateral position. Cardiac systolic and diastolic
function generally“showed healthy cardiac functione woman however,had a mildly reduced
ejection fraction of 45% with a mildly diladeventricle (5.6 cm), and eight women (27%) had a

mitral valve E/évalue of greater than eight, suggesting the possibility of diastolic impairment.

Table 3 shows the €hanges in cardiac ougmitvell as maternal and fetal physiological variables and
comfort scores in the three positions. There wasvidence of a change meancardiac output
between the left lateral, the rampsidh wedge and theampedalonepositiors (p=0.503).The mean
difference in cardiac output between thenpedwith wedge andhe ramgd alonepositions wad.10
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ml.min™ (95% Cl-457to 676 ml.min™). As the 95% confidence intervabichot include the clinicayl

significant value of 750 mlf is likely that this resultepresents a true negative result.

There was strong evidemof a difference irmeansystolic blood pressureneandiastolic blood
pressure ancheanarterial pressure between the three grpbpsveverthese were only between the
left lateral and rampedvith wedge and rampedlone positions and were verysmall mean
differenceswith increases in the ramped positionslikely to be clinicallysignificant Therewasno
evidence ofdifferences in these variables between the rampild wedge and rampedlone

positions (Table 3).

There wasstrongeevidence ofchanges inmeanmaternal heart ratbetween the three positigns
however, like the blood pressure changes, these were only between the left laitoal aod the
ramped positionsand were unlikely to be clinically significant. There was no evidencenwan

differences in oxygen saturation, respiratory rate or fetal heart ratethréleepositiongTable 3)

There was strong-evidence of a difference in median comfort scores in the three pgs#HAsY).

The median (IQRrange) in the left lateral position was 8 (7-79 [5-10]), in the rampedvith

wedge position 6 @ [2-10]) and the rampedloneposition 7 (68 [2-10]). The left lateral position

was more comiertable than the rampéth wedge positiong=0.002) and the rampedone position
(p=0.020); howeverthere was no evidence of a difference in median comfort scores between the
rampedwith wedge and rampealonepositions >0.999).There was no increase in the incidence of
maternal selfeported symptoms of nausea, dyspnoea or dizziness, in the ramped positions with or

without a wedge.

Intra and interobserver agreements were godwkra-observer variabilitywas mean (SD),0.00
(0.45)mm forthe-left ventricular outflow tradiameter and 00L(0.46)cm.s* for theleft ventricular
outflow tract veloeity time integraFor theleft ventricular outflow tractliameter this equates to 95%
of the intraobserverimeasurements being withi@ im 4.2%) of the meareft ventricular outflow
tractmeasurement for the two observations oB20m. For thdeft ventricular outflow tracvelocity
time integralthis equates to 95% of the intodserver measurements being withié €m.s* (3.6%)

of the mean value for the two observations of 25351.

Inter-observer variability s mean (SD)0.00 (1.27)mm for theleft ventricular outflow tract
diameter an®.60 (1.17)xcm.s" for theleft ventricular outflow tractelocity time integral For theleft

ventricular outflow tractdiameter this equates to 95% of the interobserver measurements being
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within 2.5mm (12.0%) of the meareft ventricular outflow tractmneasurement for the two observers
of 208 mm. For theleft ventricular outflow tracwvelocity time integrathis equates to 95% of the
inter-observer measurements being witBif cm.s* (9.0%) of the mean value for the two observers
of 25.6cm.s".

Discussion

This is the first study to investigate haemodynamics using transthoracicaatibgcaphyin term
pregnant women_in the ramped position with and without a right lateral wedgeoWd ho
evidence of achangein maternal cardiac outpietween the left lateralecubitusposition and the
ramped positions “with or without a wedg€&here were no significant changes in maternal
physiological variablesnamely: systolic blood pressurediastolic blood pressurenean arterial
pressure maternalheart rate oxygen saturatignor respiratory ratebetween the ramped positions
with or without a wedge. There were no changes in fetal heart rate between the between the ramped
positions with or without a wedge. Our data suggests that the ramped positioat @ithedge (i.e.
without left lateral=tilt)is safe and acceptable mondabouring, mn-anaesthetisedhealthy term
pregnant womeng-and that thedt laterd tilt is unnecessarin the ramped positiom term pregnant

women.

Left lateral tilt*has been shown in a previous study to provide a 5% indreeasdiac output at an
angle of > b degrees comparedth supine [13]In a proportion of pregmd women, cardiac output

was shown to decrease by more than 20%, when they were tiltegstthanl5 degrees Despite

these changes in cardiac outpub changes were seen in systolic pressure and no woman
experienced the. supine hypotensive syndrorhés suggests that cardiac output measurement is a
more sensitive, marker for aortocaval compression than expression of symptomsngescira
physiologicalvariables due to sympathetic compensation in healthy pregnant women. In our study
there vere ne=Changse in cardiac output between the three positigwggesting that the ramped

position maintains‘cardiac output and miniesigortocaval compression.

Degite the increasing use and perceived benefits of the ramped position for caesarean section, the
literature regarding the benefit of a left latgpalvictilt in additionto this position is sparsand left

lateral displacement of the uterus is routinely used. A previous small oliweaagtudy using
magnetic resonance imagingsix patients found little evidence of improvenwim aortocaval
compression in a 18egreehead elevated position petviilt position [14]. However there are no

large studies looking at whether the addition of left lateedtictilt to the head up position provides

a haemodynamic benefit.
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Baseline cardiac measurements in this group of women support data from pstwibes that show

a reduction in both systolic and diastdiimctionin some asymptomatic term pregnant women. The
significance of this requires further investigatias it is unclear whether or not these women have
longerterm increased risks of cardiovascular disease. Despite its advantages in enabling rapid
diagnosis of symptoms of heart failure and shortness of breath in pregnant womenjngnd be
recommended for use in pregnant womenhocardiography is still not commonly g#d in
pregnancy [15, 16]Baseline term pregnant data from this study will however add to the reference
data in this area.

Larger studies investigating the ramped position without a left Igtetaic tilt in women who have
received neuraxial anaesthesia are necessarytrapelate these findings to the caesarean section
clinical scenario. The ramped position without left latgelic tilt may offer advantagei$ general
anaesthesia is required at the beginning or duragsarean section in that it does not distort the
airway anatomysitis likely to improve surgical access, rmagt minimise risk related to injury from

the wedge itselfiorextreme lateral tilt.

The strengths "of ‘this study are that it is a unique and novel observational study in which term
pregnant womemnderwent a series of postural changes over an approximatentimidye period

during which_ehanges in haemodynameriableswere measured nenvasively by transthoracic
echocardiogphy. Cardiac output was measured with transthoracic echocardioguspity theleft
ventricular outflow tractliameter andeft ventricular outflow tractvelocity time integralwhich is a
reproducible and,reliable method. Participants were a homogenous group limitedhy Wweahen

greater than 37 weeks gestation. Pgudints acted as their own controls.

The limitations-of:this study are that it was performed in healthy, unmedicategitegnant women
where the time“in‘the three positions was limited to five minMi#slst the mean body mass index
was in the overweighrange, we did not include obese or morbidly obese women in this, study
possibly limiting its translation to this group. The study was limited to women whadtareceived
medication @r neuraxial anaesthessad serves as a preliminary study to assesdiac output
changes in different: positions in women undergoing caesarean sé&xtigpite the positive inter
observer variability data, the position sequence was not raselmihich may have led to

measurement bias in the analyses.

The ramped position without left lateral tih non-labouring, nomnaestheted term pregnant
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womenis safe, feasible and acceptable. The left lateral tilt appears unnecessamjabouring on-
anaesthesed term pregnant women in the ramped positibhnereare no changsin cardiac output
between this position and the left lateral position, and maternal and fetal physiological varébles
unchanged with or without the lateral wedge. Further studies in women undergoing theuraxia
anaesthesia are nesbito confirm these findings in the intra-operative setting.
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Table 1 Baseline characteristics of women undergoing left lateral decubitus, ramped with wedgmpn

alone positioning studies. Values are mean (SD).

Characteristic

Age yr 33.5 (3.93)
Gestationwk 38.5 (0.94)
Weight kg 79.2 (11.4)
Height m 1.65 (0.07)
Body mass indexgmmi? 29.0 (3.98)
Body surface arean’ 1.86 (0.14)

Table 2 Baseline'echocardiographic measurements in left laderlbitugposition. Values are mean (SD).

Haemodynamic.and systolic variables

Systolic bloed-pressurenmHg 117 (14.7)
Diastolic blood pressurenmHg 73.2 (8.69)
Mean arterial pressurenmHg 87.9 (10.1)
Heart RateBPM 74.6 (10.3)
Cardiac outpythmin™ 6.07 (1.51)
Cardiac indexl.minm? 3.24 (0.67)
Left ventricular ejection fractigrto 55.2 (6.76)
Left ventricularsfractional shorteningo 41.0 (7.36)
Stroke volumemi 73.8 (16.4)
Left ventricular tissue Dopplet Geptal); cm.se¢ 8.81 (1.64)
Left ventricular tissue Dopplet @ateral); cm.sed 8.70 (1.87)
TAPSE cm 2.94 (0.94)
Right ventriculartissue Dopplet fateral); cm.sec 13.4 (2.45)
Diastolic variables

Left ventricular internal diameter (diastalejn 4.70 (0.43)
Left atrial sizecm 3.63 (0.41)
Mitral valve E/A 1.73 (0.52)
Mitral valve DT, msec 190 (41.8)
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Left ventricular tissue Dopplef eptal); cm.se¢ 11.0 (2.50)

Left ventricular tissue Dopplef @ateral); cm.sec 13.9 (2.84)
Right ventricular lateral’ecm.se¢ 15.1 (3.67)
Mitral valve E/septal’e 7.50 (1.82)
Structural and performance variables

Stroke work indexmmHg.ml.m? 3452 (833.1)
Cardiac work indexmmHg.l.m? 275 (78.0)
Left ventricularmassy 155 (39.2)
Tei index 0.48 (0.12)

TAPSE tricuspidannular plane systolic exertioD T, deceleration time
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Table 3 Maternal physiological variables and fetal heart rate in the left lateral positorgrtiped with wedge position and thempeed alone position.

Variable Position Mean (SD) ANOVA Position Comparison Mean 95% confidence  Adjusted
p value difference interval p value
Cardiac outpuyt Left lateral only 6068 (1511) 0.503 Left lateral only vs Ramped with wedge 102 -318 to 522 0.822
ml.min* Ramped and wedge 5966 (1452) Left lateral only vdRamped alone 213 -350to 773 0.626
Ramped alone 5857 (1504) Ramped with wedge vs Ramped alone 110 -457 to 676 0.883
Systolic BP Left lateral only 117 (14.7) 0.005 Left lateral only vs Ramped and wedge -6.6 -12.3t0-0.8 0.022
mmHg Rampedwith wedge 124 (12.0) Left lateral only vs Ramped alone -7.1 -13.31t0-0.8 0.024
Ramped alone 124 (16.1) Ramped with wedge vs Ramped alone -0.5 -4.8t0 3.8 0.955
Diastolic BB Left lateral only 73.2 (8.69) 0.001 Left lateral only vs Ramped with wedge -5.3 -10.3to-1.2 0.011
mmHg Ramped with wedge 79.0 (11.1) Left lateral only vs Ramped alone -5.5 -9.4 to-1.7 0.003
Ramped alone 78.8 (8.36) Ramped with wedge vs Ramped alone 0.2 -3.5t04.0 0.987
Mean arterial Left lateral only 87.9 (10.1) 0.001 Left lateral only vs Ramped with wedge -6.0 -10.5t0-1.6 0.067
pressurg
mmHg Ramped with wedge 93.9 (10.9) Left lateral only vs Ramped alone -6.0 -10.2t0-1.9 0.003
Ramped alone 93.9 (10.3) Ramped with wedge vs Ramped alone -0.0 -3.2t03.2 >0.999
Maternal heart rate _Left lateral only 74.6 (10.3) <0.001 Left lateral only vs Ramped with wedge -3.5 -6.4 t0-0.7 0.014
BPM Ramped with wedge 78.1(12.7) Left lateral only vs Ramped alone -5.8 -8.210-3.5 <0.001
Ramped alone 80 .4 (13.1) Ramped with wedge vs Ramped alone -2.3 -5.2t00.6 0.133
Oxygen saturatign Left lateral only 98.2 (0.66) 0.523  Left lateral only vs Ramped with wedge 0.1 -0.1t0 0.3 0.498
SpO, % Ramped with wedge 98.1 (0.71) Left lateral only vs Ramped alone 0.1 -0.2t00.4 0.644
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Ramped alone
Respiratory rate Left lateral only
BrPM Ramped with wedge
Ramped alone
Fetal heart rate lzeft lateral only
BPM Ramped with wedge

Ramped alone

98.1 (0.66)

17.5 (3.67)
17.1 (3.77)
17.2 (4.06)

141 (13.5)
144 (12.8)
140 (12.6)

0.494

0.246

Ramped with wedge vs Ramped alone

Left lateral only vs Ramped with wedge
Left lateral only vs Ramped alone

Ramped with wedge vs Ramped alone

Left lateral only vs Ramped with wedge
Left lateral only vs Ramped alone

Ramped with wedge vs Ramped alone

0.0

0.4
0.3
-0.1

-3.0
11
4.1

-0.3t0 0.3

-05t01.4
-0.6t01.3
-1.1t0 0.8

-8.8t02.8
-4.1t06.2
-3.21t0 11.3

>0.999

0.502
0.648
0.964

0.402
0.867
0.361

ANOVA, analysis of variance; BBlood pressure; BPMbeats per minute; BrBPreaths per minute

Wedge wedge placed under right pelvis to displace the abdomen to the left (left lateral tilt
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Figure 1 Troop Elevation Pillow™

This figure showsthe Troop Elevation Pillow™ of dimensions length 65 cm, height 12 cm, top
horizontal s 4 cm, diagonal 53 cm providing a ramped angle of approximately 15°. A sheet
and normal pill e placed on top of the elevation pillow.
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Figure 2 Pelvic wedge
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This figure s
providing a

e pelvic wedge of dimensions length 20 cm, height 10 cm, diagonal 18 cm
e up to approximately 25°.
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Figure 3 Combination of troop elevation Pillow and right pelvic wedge

This figure ste position of the right pelvic wedge in relation to the Troop Elevation Pillow™.
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