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[ Abstract]
patients and to evaluate the result of obesity related indexes to predict hypotension after spinal anesthesia.

Objective To explore the risk factors of hypotension after spinal anesthesia in obese

Methods A total of 228 patients undergoing general and orthopedic surgery from June 2018 to June 2019,
115 males and 113 females, aged 18-65 years, with a BMI = 24 kg/m’, falling into ASA physical status
I or I, were analyzed in this study. The patients were divided into two groups according to whether hypo-
tension occurred within 10 minutes of supine position after spinal anesthesia, hypotension group and non-hy-
potension group. Hypotension was defined as a decrease in mean arterial pressure of more than 20% of the
baseline value. Binary logistic regression was used to analyze the risk factors of hypotension after intraverte-
bral anesthesia in obese patients, and receiver operating characteristic curve (ROC) was used to compare
the effect of obesity related indicators to predict hypotension after intravertebral anesthesia. Results A total
of 97 patients (42.5%) had hypotension after spinal anesthesia. Dyslipidemia (OR = 3.593, 95% CI
1.974-6.541) and abdominal obesity (OR = 1.980, 95% CI 1.068-3.668) were independent risk
factors for hypotension after spinal anesthesia in obese patients. Among the obesity-related indicators, waist
circumference was the most sensitive indicator to predict hypotension after spinal anesthesia in obese pa-
tients, with the optimal cut-off point of 87. 5 in males and 83. 5 in females. Conclusion Preoperative atten-
tion to the blood lipids and waist circumference of obese patients is helpful to predict hypotension after spinal
anesthesia.

[ Key words] Obesity; Spinal anesthesia; Hypotension; Dyslipidemia

A TR BMI S HER PN BRI A 1 1 A 2

DOI;10.12089/jca.2020.05.006

VEH B0 832002 7 A7 VAT - 2 5 2 5t 57 — ) = I R 1
BECIRPM Fee B30 H W (AR ) 5 P R R A BUOR K
25— B R R B R IER ( E ) 5 LR 75 B R BE BT (£ %)

WEVES . £, Email iamsheng2006@ 163.com

SEAER R (AR g AR 3 TR A AN ) B e
G RS ) PR V9 35 o 38 A 3
AW DK DG T AR S T B A
FEAEAE R = [ A 00 e JH Al 55 JES e A O 1) R L R
Fil T L R I 25 4 A, 3 L4 AR Y Bk = 15 R



- 442 - IIfi A PR B2 22 7k 2020 4F 5 56 36 556 5 ] J Clin Anesthesiol , May 2020, Vol.36,No.5

B I 0T B S8 1 TR AT PEA AN g e 0, A
WFE B EAR DT 30 T A R JRR I i 00 -5 IS JE A
SRR A BE TOU DN AR A AR IAE 5 A1 ot i, A 000
LT R AR DAY JBR P I AT I S 180 2 2 | i v JRR P R
IR ES IR S

BRERHE

—RFA AR IR LA TR R 2R B A —
B} I 22 g I 24 A0 R 2% B 2531 v (2018-098-01) , FF7E
H ]I A 1 36 3 A+ O 3 A ( ChiCTR 1800014919)
BEMF BB F AR E A, %85 2018 4 6 H
£ 2019 4 6 AHMAT T BCE R E TN AR TF
ARPIRERE B35 YRR IR, 4F 8 = 18 %/, BMI =24
kg/m* ASA T a4, HEBRARIE B FEMRT 451 5
ISR RSE, AR, ARG g AR R EEAE DA I
SERFRAE BRI . 5l B b o - MEAE PR JRR TR 2 0 2%
VGG W N o B vz e 2 R T

Rk RETVEAEZEE 6 h, 281K 3 h, Jr
AR BRI 7 238 o ek R e BRI, SR TEA
FAREJG, BRI R T4, 8 ks
e 58 7 S A4N 500 ml, HR UM EM {5
ZZHEP M MP30 X B SR I, B B A
WEME , H UG T R, 2% R 2R RS iR
JBRIESS , 7E Ly MR B 5 55 L F AT LR B 15 mg 47
R X T s SRR PR I 7 B P B AR S 4 o
BELVHE S THIGA Ty, AR E U MAP T R
T SR AE Y 20% , 40 B E R AR, S B 45 T
JIRECHH, 5 mg B AU FIRE 20 pe.

MR 36 AR ARAETUT T WS B T AR RS
S MREE IR SE AR, AR R E SO AR
F 1ML I [ (TC) >5. 7 mmol/L 8 H il =ik (TG)
>1.7 mmol/L, £ fih Mt J5 — iR B T4 =
R Ut TS 5 2 AL DN £ PR O U L RO 3801, M
Bl =80 cm m B EIE Rl =90 em & LW HERIE R,
SR SRR RS A EMYE , BB 2 min if 5 R SBP |
DBP MAP il HR,#4EM & 5 K, id®k4G THIEZ
IS i

it oM SR SPSS 24. 0 #EAT S HT, R
FHEA DRI 2R 43 B 18 2 0t R85 A A5 PR RR B 5 ke ZE IR
MR A2 R 2, B AH G R 298 A 5T logistic
VARSI FR 2R TN AL JhF: S5 A A R BRI 5 I I
G IR E | I 2R H TARRE th 4k (ROC) #E—
o E A A PP R DG 0 £ 8 7 %o 0 000 A 4 PN RR T A1
IR PR IEA A T E i Rk DA B e A o 22

(wxs) Form LA L BCR ST REAS ¢« K250 EIE RS
SR EEGORL FR T B0 M) R0 Y 48 TR (TQR )
FOR A SR HAES BRI 35 TRk
FXKS:, P<0.05 ZREZIH¥E X,

# =X

RGN A B 228 61,97 B (42. 5% ) &
(AR 2 ) R4S P RR i & AE AR e, 1K i e 4
SRR B R TFARMKIMLEZ (n=131) (P<0.05) , ASA
1T 2% Eb B S8 5 TR AR M R 40 ( P<0. 01) , PR
B B R TR K A I R 25 S TG
Gt E (R,

x1 HAZRE—RBERALLE

s L Y
H/4 () 49/48 66/65 0.984
(%) 45(37~55) 42(32~49)" 0.016
5 (em) 170(161~177)  169(163~176)  0.867
R (kg) 78(72~84) 77(70~82) 0. 249
ASA T/ T4 (H) 40/57 92/39" <0.001
FAREH[ (%) ] 0.555

TARHFAR 60(61.9) 86(65.6)

HARFAR 37(38. 1) 45(34.4)
GBI B1(%) ] 0.427

BEPRH 9(9.3) 5(3.8)

o I 40(41.2) 13(9.9)

AN 12(12.4) 8(6.1)

S ARAR M F 20 T A, AR I 25 BEE 1] | R L R

IG5 He ] 48 K (P<0.01) . P4H BMI B8 Hil

S TG L, Wigl HR MAP SBP DBP 2=
S TG FE L (FR2),

T logistic [FIHZH B~ , R FTA I LRS54
L AR P 2 A P A8 3 MEAST N BRI S & A Al R
HST fER 2R (R 3) .

D PR P b K BMIT Sy 725 0 T 000 ME A4 P R T
JEARILE R ROC R (1) , i F 55 L 2 (A iE A e
IS Wb HEAA A 22 5, BOR 58 ol geit . 7258
PERE SRR v T L 00 A b 2 M TN



Il PRBR B2 2% ik 2020 4E 5 H 46 36 558 5] T Clin Anesthesiol , May 2020, Vol.36,No.5

- 443 -

*®2 WAREBBEXERLLR

- R 41 A 4
(n=97) (n=131)

HEREFE b
BMI(kg/m*) 26.9(25.9~28.8) 26.6(25.7~27.6) 0.083
Rl (em) 90(86~96) 82(79~84)  <0.001
Tl (cm) 96(94~101) 95(92~99) 0.144
L 1 0.94(0.90~0.99) 0. 84(0. 82~0. 88) <0. 001
MARSTFH [ FI(%)]  63(64.9) 36(27.5) <0.001
(30
HR(¥/%3) 78(75~82) 77(70~82) 0.335
MAP (mmHg) 99(91~105) 95(89~99) 0. 089
SBP (mmHyg) 132(120~142)  128(121~139)  0.101
DBP (mmHg) 74(70~82) 76(67~79) 0.193

*3 RMENEEZERZIT logistic BI04 R

5SS WS AR5 bRk Z OR 95%CI  P{H
ASA= 1% 1013 0.361 2.754 1.357~5.592 0.060
ER=45(%)  -0.022  0.222  0.978 0.633~1.511 0.919
A% 1.279  0.306 3.593 1.974~6.541<0. 001
BMI=27(kg/m?) -0.098  0.311  0.906 0.492~1.668 0.752
i R AEL fe 0.683  0.315 1.980 1.068~3.668 0.030

PRI AP I s P B S e e P e (R 4)

B 7
s v
s 7
ﬁfg i JEE ]
B T
%t
BMI
— 5K
04 06 08 1.0
-5
10— e
s 1k //
0.8 /
//
o 0op e
0.4 / il
// R L
02f 4 BMI
0 1 1 1 1
0 02 04 06 08 1.0
1R

B 1 AERAE XSRS N AR E SR IMERN ROC HZk

Wi

A AR B i I 0t 2 I DR AL %) JRR P - &
FiEZ— , RIGHR N 15% ~46. 8% , I H 5HET-H 1 #%
AASEET O PR A A5 PR JRR I J & A AR I R 1) R
FER R A4 R SR, A0 e A
AR S AV IR 1) 2 2R 2 R 42, 5%, TRV JiE S
I S5 2 HE A PR BRI i & A= 1K i, s 4 ok 37 A8
P2, FEREREAE S A rbr , L L% 0 000 8 i A e e
R E RS PN BRI A A1 I S 1) 53R B e

NEJHE £ 2 R A MEAE PR RR B 5 I I 5 22 s
M R 2R A O, HEBRAE S P RR - T 25 ) i 2Y
HEESFER ZR A, A & IS S 5 ME A
PR RR P S (BRI 25 VT AR G, 3 5 Zhou 457 OB 5T 45
R—2, HIELENLE AT 58 5 M AR B A K,

F4 AR EZEMEXNEHERITEE N RFEFRIERN ROC BZ&SH
B ik

7N

[3RIED UM (%)  FERE(%) AUC [G3REED BUBRME (%) FREPE(%) AUC
I ] 87.5 92.9 81.4 0. 926 83.5 89.6 93.8 0.979
Bl 106. 5 14.3 80.2 0.544 95.5 60.4 60 0. 604
R L 0.95 75 80 0.919 0. 88 85.4 90. 4 0. 943
BMI 29.2 17.9 79.5 0. 492 27.7 52.1 80 0. 628




- 444 - I AR BRI 2 25 2020 4F 5 J145 36 545 531 J Clin Anesthesiol , May 2020, Vol.36, No.5

R TSR RREG S5 Hh M MO SR AR M B R PN
TR RS AINE] R Tt S SOk 1) FL L 2 ) Y
Fosh, BUC I E . EUE R, iR P R T e
oL RS

AWFFREE R R, A 5 5 2 AL B A
IR A AR L FE g Ik S FE B PR 2R AR R R 5T
KB TR NE B v I | A R i WE T L Bh bk o AR
AP I S R AR EE B IR — R IR &
HE—E R I S NG 53 T BE A e A DG
A Jo T B AT R I R 56 2 gk, ek, IR
ST LUINEE A A A 2 aekRas

MR T AL BMI Ry s R, MHEKE
ST e A2 1% 7 B AN TR, BMI 76 T4 A P A 38 i s
FEAE—E BB BRIE , Fin BMI JEi X 20 ARG 7 43
A1, 5% B i AAREE 052 M K, £97) G g I e AR
H AT HE EAT IEH A0 BMI, 1B 2 A0 2 1A
B B e R 22—, T LS Py RS 7 2 i, PR
R RS EE B2 BMIL X 0 3000 A 5 PN DR I 5 A1 I < 1)
ROC & ATmT LA HY | T2 LT 000040 A5 PN JRR e S
A it Y BURR P R R 2 5 T BMIL,

g5 AT R RUAE P 5 000 A S A A R S A
B PRI J & A AR ol P A ik Sy A B PR 3R T AR
AU FEE PR £ A A PR BRI 1 1l R 38R B

& % x Wt

[1] Global BMI Mortality Collaboration, Di Angelantonio E, Bhu-
pathiraju ShN, et al. Body-mass index and all-cause mortality:
individual-participant-data meta-analysis of 239 prospective

studies in four continents. Lancet, 2016, 388(10046) :776-786.

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[10]

Nani FS, Torres ML. Correlation between the body mass index
(BMI) of pregnant women and the development of hypotension
after spinal anesthesia for cesarean section. Rev Bras Anestesiol,
2011, 61(1) . 21-30.
Emerging Risk Factors Collaboration, Wormser D, Kaptoge S, et
al. Separate and combined associations of body-mass index and
abdominal adiposity with cardiovascular disease: collaborative
analysis of 58 prospective studies. Lancet, 2011, 377(9771) .
1085-1095.
Chang JE, Kim H, Ryu JH, et al. Relationship between central
obesity and spread of spinal anesthesia in female patients. Anesth
Analg, 2017, 124(5) . 1670-1673.
Yokose M, Mihara T, Sugawara Y, et al. The predictive ability
of non-invasive haemodynamic parameters for hypotension during
caesarean  section; a  prospective  observational  study.
Anaesthesia, 2015, 70(5) : 555-562.
Hartmann B, Junger A, Klasen J, et al. The incidence and risk
factors for hypotension after spinal anesthesia induction; an anal-
ysis with automated data collection. Anesth Analg, 2002, 94
(6): 1521-1529.
Zhou QH, Xiao WP, Shen YY. Abdominal girth, vertebral col-
umn length, and spread of spinal anesthesia in 30 minutes after
plain bupivacaine 5 mg/mL. Anesth Analg, 2014, 119(1):
203-206.
Shah JL. Effect of posture on extradural pressure. Br J Anaesth,
1984, 56(12) . 1373-1377.
Higuchi H, Hirata J, Adachi Y, et al. Influence of lumbosacral
cerebrospinal fluid density, velocity, and volume on extent and
duration of plain bupivacaine spinal anesthesia. Anesthesiology,
2004, 100(1) . 106-114.
Guarino D, Nannipieri M, Iervasi G, et al. The role of the auto-
nomic nervous system in the pathophysiology of obesity. Front
Physiol, 2017, 8. 665.

( Wik B 491:2019 - 07 - 13)



