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The Effect of Spinal Anesthesia for Cesarean Section on
Hemodynamics in Patients with Severe Preeclampsia

Hyang Rim Lee, M.D., Seok Park, M.D.,, Jin Mo Kim, M.D,, and Ae Ra Kim, M.D.
Department of Anesthesiology, Keimyung University School of Medicine, Taegu, Korea

Background: Epidural anesthesia is thought to be relatively indicated for cesarean section in patients
with severe preeclampsia. In contrast, avoidance of spinal anesthesia is recommended, postulating exces-
sive hypotensive risks. In addition, general anesthesia is often avoided in this population because malig-
nant hypertension following tracheal intubation is common and risks for difficult airway management
are excessive.

Methods: In this study, we compared hemodynamic changes in patients with severe preeclampsia
and normal pregnant women during spinal anesthesia for elective cesarean section. Spinal anesthesia
was performed with 10 mg of 0.5% heavy bupivacaine mixed with 25 g fentanyl in 18 patients with
severe preeclampsia and 17 normal pregnant women. We compared MAP, Cl, and SVRI changes before
and after spinal anesthesia.

Results: MAP responses following induction of spinal anesthesia for elective cesarean section in
patients with severe preeclampsia and normal pregnant women showed a statistically significant decrease
from 2 min after spinal anesthesia. CI responses following induction of spinal anesthesia in patients
with severe preeclampsia showed a statistically significant increase from 8 min after and normal pregnant
women also showed a statistically significant increase from 4 min after spinal anesthesia. SVRI responses
from induction of spinal anesthesia in patients with severe preeclampsia and normal pregnant women
showed a statistically significant decrease from 2 min after spinal anesthesia. Incidence of hypotension
before delivery and used total dose of ephedrine during operation were statically insignificant between
severe preeclamptic and normal pregnant women.

Conclusions: We conclude that changes of MAP, CI and SVRI following spinal anesthesia for elective
cesarean section in the severely preeclamptic and normal pregnant women are clinically similar. We
suggest that spinal anesthesia for cesarean section is not contraindicated in the severely preeclamptic
patient. (Korean J Anesthesiol 2000; 38: 1029~ 1035)

Key Words: Anesthetic techniques: spinal. Anesthetics, Local: bupivacaine. Complication: preec-
lampsia. Heart: hemodynamics. Surgery: obstetrics; cesarean section.

EE2ESY 120009 39 249
A A2} Ao, AFFAA] FF BAF 194, TALFY vbHH, SHHE: 700-712
Tel: 053-250-7248, Fax: 053-250-7240, E-mail: aerad20@dsmc.cokr

1029



1030 cHghul2heba)z) )38 2] 6.5 2000

M g

HANE $F ABAZE AR HEupy 3
stolul e 2RARAGeE A4 AHste] Sutg
F 93 o2 Qg AFuht BFES AL wlolel
A G Qg & 4 glon w8 AdUde Nast
7 A A8 oize] AAEHon} 2PLYe B
T Foll s)PE YQe] I 4 Jdonz ALHAMN
£ 2uie] o] 4-& FHegch™Y T A A}
A BB s A AFL FFFUY, =2
AEBt, 22D HEUtE FsA ZAAA =)
HE HUE 2o H2YWe S 5 gen S
W EEoz Y ABUHATY of2l Fo* =g
EAdez AFsm 29uiae sgo] Mol
ufe} 2ol Auelulalel HEEs} ZrkER 9l
o}p?

AgA APANEA M2 E AYte it
£ ol lou Alge) Zxksin aHguraiA g
w3 AR ARAY So FHoE go| oLy
3 ek gEg AFNA 22 ARAS AR
A HeldE A Agste] 4% § Jdemz
719] F7)A150] ger} Hood?t Boeseo]'™ o Foll 4
Autsiulzio A3eld 3 09 Wy WES =
Ag AT F94 A Aol & WA Faglen
2 2% AWAE ARNA HEul ol go) MR
£xojo} drfa Ao Hr}.

B dTE 33 A0S AR 1HF 05%
bupivacaine®} fentanyl EggHog HEulg A
Asta viAAEe] 9 aHe HE DA of
2 A4 AR HaulF godthh west va
sog 32 APAE ARoA M) )& s}
54 RE Bsln sl

e 3 i

3% AAZez A Pn A9y APAANE
& az Y ARF JRA G 48 FaF
ol gl 1873 A A9H APAMEL LTaAtst
A4 ARF v Sep ] 2 ERHl 4E
AAge B 1gel didake 17898 ddeE il
o 3% ARAF AR BF ASHA Tk

%7] ¥ste] 160 mmHg ©]4, o|gkr] ¥<te] 110
mmHg ©]4)9] F717F Qlen] Dir) 24417k 5
gm(t 3 or = 4) o] el A6l g oy
8171 d RE $AollA] A Lol magnesium sul-
fate 5 gm¥-& JF ol TFEHI 2 FellE 64
T AALE 5 gme SFHYt 22n o) AI Yt
o 110 mmHg |4 wi hydralazine 5 mg#-g o)
271" sto] 110 mmHg ¢]sl7} & wizbz] 158 744
o2 33 ZA 15 mg7tA AFsidct

AR oA AFe R dgton FHETF
A A-5¥qt&A 7 (vital sign monitor 8100, Criticon,
USA)YE ol§3led &7, o|$h7], HFF5UY, Wt
T §& %73, Bioimpedancet] € ]84 ulA
A 7A) 7](Cardiodynamics Bioz System, Cardio
Dynamics, USA)E o]-§sle] AEA4(CD, A Y
FAYATSVR) 5 FHE ¥ 18 G sy =
A2 E HHslo] ETHEHE 300-500 mlE
AFs el HEuAE 8% T GEoNo] Fixl
0.5% bupivacaine(Marcaine) 10 mgell fentanyl 25 ug
©5 mh)E EJ3td FYslxiet

qaola AEe $AE AA2ATL 18 G HE0}
& Agsted L2-3, L34 837hg AL ¥ 26 G
dnk HFulEg ALIAL HFYo] E=T A
oAl BHE 02 mlsec FEZ FYUct A
Futstgog FAFEQ F FA HUAE Gos e
3 2 EE FHE ofddl #7]E UHA AFE AF
22 o]FAA Sty AYAFFTEE Ao
stEGFA SN2 gobiutrtA] wE £x2 FFE%
ol kAIEY F 2, 4, 6, 8, 10, 15, 223 2080
AtgA st AARAAYAFL] wHitE B
o dt3AL dol@itAe 13 o2 39l
3 %7] gste] 100 mmHg 0|3ty wle H¥ge
2 2¥3ste] 13]ell ephedrine 8 mg¥ & HFst I
A dbEsle] FA] ZABIHI ellobEyt Folle 3
¥ ez %L ¢ 5 8x9] Egdg N4
7] Sl AeaAAE FY83 $AE 9}
312 3 ¥ midazolam 1 mg& BFst Bk Fol
¥ 2 mgg o] FrhEieh AtAaE 6 Iyming Atdul
£232%F B €] Y witx FFsdew Bt
¥ midazolamg HF¢ FHE 7T Hista R4t
& 244 stEetg 2 obdl] Fol ZAAA 2w
€ 5l B9 3&%5 #EEAL



ol 9 3 FF ABAF AR HiulArt gothol viNE A 1031

2E DAL FAIM = Student’s t-test?} chi-
squre test& o] 8-l m o] el FAM ol Pghol
005 ujgkel 98 FAGHog F940] Ue A
o2 fksisdcl

- o}

F% ARAF AR QAL HEFLE UF S
d2H Y AR 38F 6Uol vl HstA BAgke
o ulAA BFEYGS 47 1300 + 12.5 mmHg
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237 Ekeh(Table 1). wbA AEA£CHE
F ANAF ARG} AL 4RAdA 7273 270
0.74 Ljminym*s} 3.65 + 087 Limiym’c g = z}
A5 ARNA foAsAl Fasol 3% cHTable
D). AAERAGAFESVRYE §5 AAF AR}
A4 AR 27} 41027 + 1109.6 dyne - seciom’
m’s} 2007.6 * 3472 dyne - secfem’/m’E FZ A7}
AZ ARAA FoAslAl F7kElel UsicKTable 1)

vl F HFEcty wite F5 ARAS
AR AL nl3 A 2] 2831090 + 21.8 mmHg)
RE] w2 A130.0 + 125 mmHg)oll w]d §s}A
(P < 0.001) F4sgon G4 ARAE HA] 2
H¥(742 + 165 mmHg)RE upA(927 + 83
mmHg)oll vl {S3HP < 0001) T£E ¥id}
(Fig. 1).
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Table 1. Preoperative Data

Normal (n = 17) PIH (n = 18)

Gestation (weeks/day) 38/6 34/5*
MAP (mmHg) 927 £ 83 130 * 12.5%
HR (beats/min) 87.6 + 147 929 =+ 200
CI (L/min/m®) 3.65 £ 0.87 270 % 0.74*
SVRI

(dyne - secfem’m®) 2007 + 347 4103 * 1109*

Data are mean + SD. MAP: mean arterial pressure, HR:
heart rate, CI: cardiac index, PIH: pregnancy induced
hypertension(preeclampsia), SVRI: systemic vascular re-
sistance index. *: P < 0.05 between groups.

AQ270 + 073 Limiymdell uls] $ol#AlP <
0.001) F7tsIgiev A4 ARAe 48420 =
1.14 Limin/m)3¥E3e] nf2A(3.65 + 0.87 Limin/m?)
ol ulel FL%P < 0001) Z71F EAcHFig. 2).
AALRAGASVRDSY Hils 55 ApAS
ARollAE vl Al 9] 28334644 + 12468 dyne -
seclem’/m)BE] WA AM(@41027 + 11096 dyne -

—e— Normal pregnancy
130 —s— Severe PIH

MAP (mmHg)

min.

Fig. 1. Mean arterial pressure (MAP) in the study (pree-
clampsia) and control group at baseline (Base); 220
min. after subarachnoid administration of 0.5% bupi-
vacaine with fentanyl 25 mcg. *: significantly different
between groups (P < 0.05), t significantly different from
baseline values (P < 0.05).
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—a— Severe PIH

Cl (L/min/mg)

2! T T 1 T T T 1
Base 2 4 6 8 10 15 20

min.

Fig. 2. Cardiac index (CI) in the study (preeclampsia) and
control group at baseline (Base); 2—20 min. after suba-
rachnoid administration of 0.5%bupivacaine with fentanyl
25 mcg. *: significantly different between groups (P <
0.05), T, significantly different from baseline values (P <
0.05).
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Fig. 3. Systemic vascular resistence index (SVRI) in the
study (preeclampsia) and control group at baseline (Base);
2—20 min. after subarachnoid administration of 0.5%
bupivacaine with fentanyl 25 mcg. *: significantly diffe-
rent between groups (P < 0.05), t significantly different
from baseline values (P < 0.05).
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Fig. 4. Percentages of patients who had low, normal or
elevated cardiac indices (L/min/m’) in 18 subjects with
severe preeclampsia and 17 subjects normal pregnancy.

secfem’imAol]l vl {2 EP < 0.001) F4EE HY
on] AHA AR E A 28I (16100 + 3433
dyne - secfem’/mY)EE] v}2#(2007.6 + 347.2 dyne -
secjem’/mAol] wlall G2l AI(P < 0.001) 7ZH43tgdch
(Fig. 3).
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Qi v R] 138 (722%)= 3 Limin/m® v|gtog 3
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Fig. 5. Percentages of patients who had low, normal or
elevated SVRI (dyns- sec/cm’/mz) in 18 subjects with
severe preeclampsia and 17 subjects normal pregnancy.

Table 2. Incidence of Maternal Hypotension

Normal PIH

n=17) n=18)
Incidence of hypotension 11 7
before delivery (%) (64.7%) (38.9%)

Total dose of ephedrine (mg) 109 * 32 74 + 1.5
Duration of operation (min) 48 + 12.1 34 + 10.7

Data are mean * SD.
There are no significant differences between groups.
PIH: pregnancy induced hypertension (preeclampsia)

13%(76.5%) AU N chEFig. 4).

AAgRAGA 4] A HS)= 15002200 dyne -
seclem’/m’e]®] F& ARASE AR 189 F 19
(5.6%)Rke] APHARL™ A 178 (94.4%)2
2200 dyne - sec/em’/m’ o] e @ Z7lslo] Qlglt}
(Fig. 5). 8l A4 ARAAHE 179F 129(70.6
%ye A4S Adem 59(29.4%)2 2200 dyne -
sec/em’/m’ oj4o2 ZFrl=lo] Sl ch(Fig. 5).
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11‘5(64.7%).0.1 FTAolel FAFAHY FJAL
gem F A83% ephedrine &% JA F2% X}
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