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Effects of steep head-down position on pulse
pressure variation

Sung-ah Cho*, Jong Seok Lee*‘T, Hyun-young Noh*, and
Sang Beom Nam*

*Department of Anesthesiology and Pain Medicine, T Anesthesia
and Pain Research Institute, Yonsei University College of Medi-
cine, Seoul, Korea

Background: The effects of head-down position on dynamic
hemodynamic variables remain without full understanding. We
evaluated the effects of steep head-down position on the pulse
pressure variation (PPV).

Methods: Forty patients were positioned at 30° head-down
position after anesthesia induction. We measured the heart rate
(HR), arterial blood pressure (BP) and PPV before and 2 minutes
after the position change.

Results: PPV and HR decreased (9.3 + 3.2% to 4.6 + 1.8%, 67.2
t* 11.4 to 62.4 + 7.8, respectively) after steep head-down position,
whereas the BP increased. Baseline PPV was related with
decreases of PPV (# = —0.83, P < 0.0001). An 8% PPV threshold
discriminated the patients with more than 5% decreases of absolute
PPV value. The area under the receiver operating characteristic
curve was 0.98 (95% CI = 0.88 to 1.00, P < 0001).
Conclusions: Steep head-down position caused decreases in
PPV. Higher PPV at the supine position decreased more after the
position change. Further investigations are required to assess the
significance, the duration and the relationship with fluid responsi-
veness of this change. (Anesth Pain Med 2014; 9: 44-47)
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BE 32 AXX A4 vkHA =0k6 2 midazolam 0.02
mg/kg, glycopyrrolate 0.002 mg/kgs A Folsidct. <
Qo TG ¥ AAE, WW5H G, e LT
A7), olFiFAIT AAVIE FAe

ul# fE% remifentanil 0.1 pg/kgming A& Fds}
WA propofol 1.5 mgkgE B3 ¥ 9Aje] £AFH rocu-
ronium 0.6 mgkgE FoIslar 907t ulA= 3LV 5 AJeist
Foll 713 AFHE 3ok 219 e Y3355 8 mikg
2 7ARIE AW 371 ol iksheka 9k 30-35 mmHg
2 A8k v remifentanil 0.05-02 pg/kg/minZ A4
AL A T desflurane EE 0.8-1 MAC, 0,9}
12 FA8t vk 2 & 2359l 20 G
FHIEIE A3 & RUE|(Intellivue MP70, Philips Medical
Systems, Suresnes, France)ol] 1733l A &Hog FwghS
ZASA PPVE Bl PPVE BB AAH e
2 73 e Eagsl 98] A4EEe] EYE o

airs 1 :

i

FH W A4S v WA e Fd IR e
uh Gl | mikghrE ho] Froll Fojol] w2 ofgke 24
3k s

914 W= Kolmogorov-Smimov tests %
sheA Brbsle] i+ EFEAA B ASRAEAT
2 FAdch FREE AL 9wl wX =
8L paired ttestE shich dehflollAle] AT Wi
o AA WHE 3 PPV widkel AAH ARPAE H7ls
7] $1#ll Spearman rank testE %3t}

R 3 PPvrE Wel At I aEA ok 7
Apolof] H3tH wgrof] nX|= ko] Aol Ue A &
ot 7] el AHAl Bl 3ol PPVE] Adigke] wol| ZHadk
T3 A L FoE o] AFRE EA AA
AFollA PPVE HEFZEE 101 = 4.10]9x, PPV} ZF
HAx Heh & 5% o} 74 wiE PPV7E Hol 7H4dt A
oz geletelnt 4 Tl A WE A Belsh W)
Zkol7b e A student t-testE: A-Esto] Frbsla, 7 7
G A HE A Fol BelHA WA YEAL paired
vestE ABetol RANGLE A HE F o9l 9 U
S w3yl Ak WSl sl PPVe] Auigke] 5% ol
A 24T AL oJlFY 4 9 =A Receiver operating charac-
teristic (ROC) =4S 8}o] area under the curve (AUC)E
Aliste] 7hak &9l QI cutoff Fhe Tkt

EAEAL SPSS 200 (SPSS Inc. Chicago, IL, USA)Z}
MedCalc 12.7.4.0 (MedCalc Software, Ostend, Belgium)& A}
233 PRtol 005 Wel AT EASHen §o3
Aoz 5t

A 2}
40 9] 3hAlollA A7t AYE|glom siAle] HF AF
o 633 + 524013 HTF AAMALAFE 249 + 2.6 keg/m’

o] 3iet.

FRsld AAE w3k F 28el(T2) PPVE 9.3 + 32%¢ll
A 46 = 1.8%%2 Frastqirk. Wukes haslglon dqt
- S7Fsliek(Table 1). PPVE] 7H49] BEv 4ohslellA]
o] ppve} A#BAIF =gtot® = —0.83, P < 0.001)
Hheuh dokabs AT glodeh

PPV Auizke] 5% ol T4t A=DT) 19H@7.5%)
o|glowm 4% olstE FrAdt FA=INT) 217 (52.5%)°1%
ol DT N- Abolol] ed@ 9] Xol= glgl o) AlAH|wHA]
= DFollA E=9h25.8 + 3.3 vs. 241 £ 1.5, P < 0.05).
AHAl Hsh Z(T1)9] PPV} Wik Dol E9kon) ¥
2 7 wZboll Xol7t $iiek(Table 2).

ALA #3tel] whE A WstE F FollA 747y
slo] Bm £ F BF T20llA PPVE}l WiubE 7h4d]

2 F7hek e k(Table 2), #3ke] AEe] Aol PPV
DFlA o ol ZAstPI(—7.0 + 1.5 vs. —2.7 + 14,
P < 0001) #ukpo}l kel W3l AXE F F7koll Xl
7} sigiet

T1ellA1¢] PPV7L A3F 7317 2HA & Qlsll PPve] A
kol 5% ol Trazle A& dIFsE 5™l sl ROC
T4 T AUCE 0983 + 0.014 (95% CI: 0.878-1.000,
P < 0.0001)°]9ct. Cutoff Zts 8% 39S uf HIZEE
100%, Eol=& 90%%ct thE WFES AA WE *

PPVE] Arigkol 5% o4 Tashe AL AXT 4 B

Table 1. Hemodynamic Variables before and 2 min after Steep
Head-down Position (HDP)

Variables Before HDP After HDP P
HR  (beats/min) 672 £ 114 624 £ 78 <0.001
SBP (mmHg) 103.0 £ 115 1219 £ 18.0 <0.001
MBP (mmHg) 720 £ 98 90.6 £ 147 <0.001
DBP (mmHg) 535 £ 84 743 £ 121 <0.001
PPV (%) 9.3 + 32 46 + 1.8 <0.001

Values are mean + SD. HR: heart rate. SBP: systolic blood pressure,
MBP: mean blood pressure, DBP: diastolic blood pressure, PPV: pulse
pressure variation.
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Table 2. Hemodynamic Variables in Group D and Group C before
and 2 min after Steep Head-down position (HDP)

Variables Group Before HDP  After HDP P
HR (beats/min) D (n = 19) 71.0 + 131 64.9 £ 9.0 0.001
N (n=21) 638 +85 602 %59 0.013
SBP (mmHg) D (n = 19) 1029 + 10.8 122.9 £ 19.9 <0.001
N (n=21) 1031 £ 123 121.0 = 16.6 0.001
MBP (mmHg) D (n=19) 714 +84 913 = 156 <0.001
N(=21) 725+ 111 90.0 £ 142 <0.001
DBP (mmHg) D (n=19) 514 +62 742 + 135 <0.001
N (=21 553097 744 £ 110 <0.001
PPV (%) D(n=19 121 + 20 51+ 20 <0.001
N(mn=21) 6814 4115 <0.001

Values are mean * SD. Group D: more than 5% decrease of
absolute pulse pressure variation (PPV) value 2 min after HDP,
Group N: less than 5% decrease of absolute PPV value 2 min
after HDP, HR: heart rate, SBP: systolic blood pressure, MBP:
mean blood pressure, DBP: diastolic blood pressure. *P < 0.05
between hemodynamic variables in group D and group N.
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