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ABSTRACT
Background and Aims: This study aimed to identify the incidence of spinal anesthesia (SA)-induced
hypotension in those mothers who underwent cesarean section (CS) and evaluate associated fac-
tors (related to pregnant women, fetus, and operation process).
Methods: This prospective cohort study was conducted on 319 pregnant women between January
and March 2022 at Tu Du Maternal Hospital, Ho Chi Minh City, Vietnam. The data were collected
with the permission of candidates and then analyzed by using R program (4.4.1 edition). The mul-
tivariable logistic regression was done on related variables and p<0.05 was defined as the level of
statistical significance.
Results: The incidence of SA-induced hypotension was 68.03%, in which blood pressure (BP) in
about two-thirds of these cases (142/217) begins dropping in the first 10 minutes after anesthetic
injection, and severe hypotension (defined as BP decreased more than 40% compared with the
baseline BP) was found in 63/217 (29%) cases. The women aged ≥35 (OR 2.85, 95% CI: 1.57-5.47),
height <155 cm (OR 2.15, 95% CI: 1.26-3.79), gravidity ≥3 (OR 3.20, 95% CI: 1.73-6.04), history of
CS ≥2 (OR 6.71, 95% CI: 2.53-23.7), overweight (OR 3.43, 95% CI: 1.07-12.0) and baseline heart rate
≥90 beats/minute (OR 1.82, 95% CI: 1.13-2.94) were found to be associated with increased risk of
hypotension.
Conclusions: The proportion of hypotension after spinal anesthesia for elective CS remained com-
paratively high, so the need of a comprehensive pre-surgical preparation to minimize the negative
impact of hypotension on those women and their children.
Key words: Cesarean section, hypotension, spinal anesthesia, pregnancy

INTRODUCTION1

In the world, the rate of cesarean section is increasing2

rapidly, and Vietnam is not out of that trend. In 2018,3

Ties Boerma et al. compiled data from 169 countries4

with total fertility rates accounting for 98.4% of the5

global fertility rate, showing that the rate of women6

receiving cesarean sections in 2015 was 21.1% (29.77

million caesarean sections), doubling from 12.1% in8

20001. Spinal anesthesia is allowed to be used in9

obstetrics with the advantage of avoiding dangerous10

complications associated with general anesthesia such11

as aspiration, difficult intubation and the negative ef-12

fects of general anesthesia on the fetus. Mehmet Ak-13

soy et al. surveyed 9,049 cesarean sections between14

2003 and 2012 and found that spinal anesthesia was15

used in 34 percent of all cesarean sections (2003) and16

41 percent of all caesarean sections (2012), accounting17

for the highest usage rate compared to other insensi-18

tive methods2.19

Hypotension is the most common complication af- 20

ter spinal anesthesia, which is the leading cause of se- 21

rious complications related to spinal anesthesia dur- 22

ing cesarean section if not detected and treated early 23

and promptly. Uncontrolled hypotension can lead to 24

nausea, vomiting, decreased uterine-placental perfu- 25

sion flow, fetal acidosis, and can cause cardiovascular 26

collapse in rare cases3,4. Spinal anesthesia causes a 27

rapid and extensive sympathetic blockade, hence, the 28

three main mechanisms associated with hypotension 29

in spinal anesthesia are: (i) systemic vasodilation, (ii) 30

decreased cardiac activity, which decreased venous 31

return and cardiac output, (iii) parasympathetic hy- 32

perresponsiveness due to decreased sympathetic ac- 33

tivity5. 34

Hypotension can occur immediately after spinal anes- 35

thesia injection and there are many risk factors such 36

as maternal age, weight changes during pregnancy, 37

number of previous pregnancies, history of hypoten- 38

sion, dose of anesthetics; the type of anesthetic drug, 39
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the level of blockage, and the amount of blood loss40

during the operation6–11. The height of the woman41

<155cm, the high dose of anesthetics and the baby42

born with a high weight are also risk factors for hy-43

potension in pregnant women12. The degree of hy-44

potension is directly proportional to the dose of the45

drug, the type of drug injected into the subarach-46

noid cavity and directly proportional to the level of47

themedullary oblongata that the anesthetic needle in-48

jected. Anesthetic drug has a greater density than49

the density of cerebrospinal fluid, so the low head50

position makes the anesthetic spread higher and is51

more likely to cause severe hypotension13–15. Preg-52

nant women, especially in the last trimester, due to53

the uterus pressing on the inferior vena cava, reduces54

blood circulation to the heart, causing a decrease in55

load, decreased cardiac output, along with sympa-56

thetic nerve inhibition mechanisms that make hy-57

potension more likely to occur. Preoperative anx-58

iety in mothers also increases the rate of hypoten-59

sion after spinal anesthesia. The higher the anesthesia60

needle puncture site, the higher the level of sympa-61

thetic nerve inhibition, leading to more blockage and62

more hypotension. The position in which spinal anes-63

thesia is performed is also associated with intraop-64

erative hypotension in pregnant women, specifically65

that performing spinal anesthesia in a sitting posi-66

tion is technically easier and less likely to cause hy-67

potension. Raising awareness of these risk factors will68

increase the anaesthetist’s caution in deciding to use69

techniques, prophylaxis or treatments to prevent ad-70

verse effects to the newborn because of maternal hy-71

potension16–22.72

There have been many studies on the incidence of hy-73

potension in pregnant women after spinal anesthe-74

sia for cesarean section, but the reported rates of hy-75

potension are not uniform between studies due to76

differences in the definition of hypotension of each77

study23. In Vietnam, there are not any studies on78

post-spinal anesthesia hypotension in women under-79

going cesarean section along with differences in race,80

genes, physical status and nutrition between Viet-81

namese and other populations, so a study with a sam-82

ple population of Vietnamese is required. This study83

will provide basic data to serve as a premise for further84

research on the effectiveness of prevention and treat-85

ment of hypotension after spinal anesthesia in women86

undergoing cesarean section in Vietnam. The objec-87

tive of the study was to determine the incidence of88

hypotension after spinal anesthesia and to investigate89

the association between risk factors from the mother,90

the fetus and from the operational process in women91

who received a cesarean section at Tu Du Maternal92

Hospital from January 2022 to the end ofMarch 2022.93

MATERIALS ANDMETHODS 94

The prospective cohort study described over 319 95

womenwho underwent spinal anesthesia for cesarean 96

section and agreed to participate in the study at the 97

Department of Anesthesiology and Resuscitation at 98

Tu Du Maternal Hospital, Ho Chi Minh City, Viet- 99

nam from January 2022 to the end of March 2022. 100

Inclusion Criteria 101

All pregnant women with single pregnancies, term 102

(37-41 weeks), are indicated for cesarean section to 103

actively use spinal anesthesia. 104

Exclusion Criteria 105

• Pregnant women who are only given partial 106

spinal anesthesia or failed to spinal anesthesia 107

using another method. 108

• Women at high risk of hypotension in surgery 109

unrelated to spinal anesthesia (diagnosed fetal 110

failure, preeclampsia or eclampsia, intrauterine 111

growth retardation, birth defects, stillbirths and 112

multiple pregnancies; women at risk of losing a 113

lot of blood during surgery as in the case of pla- 114

centa previa, placentawith comb teeth; pregnant 115

womenwith a history of postoperative bleeding, 116

noncoagulation, taking therapeutic doses of an- 117

ticoagulants, prolonged operation time). 118

• Other confounding factors include the addition 119

of high doses of opioid analgesics (morphine 120

>0.1 mg/kg or pethidine >50 mg or fentanyl 121

>1 g/kg) or high doses of sedatives (midazolam 122

>2 mg or ketamine >1 mg/kg or propofol >1.5 123

mg/kg) for 60 minutes after spinal anesthesia. 124

Definition of hypotension 125

In this study, we agreed on the definition of hypoten- 126

sion according to the guidelines of the Vietnam Asso- 127

ciation of Anesthesiology and Resuscitation in 2020, 128

with hypotension when (1) Systolic blood pressure is 129

<90 mmHg or (2) Systolic blood pressure decreases 130

by >20% of the baseline value measured before spinal 131

anesthesia. 132

Data collection process 133

Eachmember of the research teamwill collect data in- 134

dependently using a pre-prepared questionnaire with 135

the support of anesthesiologists at the Anesthesiol- 136

ogy and Resuscitation Department of Tu Du Mater- 137

nal Hospital and the collected information includes 138

age, height, pre-pregnancyweight and current weight, 139

number of pregnancies, number of normal births, 140

number of cesarean sections with spinal anesthesia, 141
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history of hypertension. The amount of preoperative142

infusion will be extracted from the woman’s medi-143

cal record. When the woman is stable on the op-144

erating table but has not received spinal anesthesia,145

the vital sign monitor will record the values of sys-146

tolic blood pressure, diastolic blood pressure and the147

mother’s heart rate every 3minutes. These blood pres-148

sure and heart rate values are recorded as baseline val-149

ues. When the spinal anesthetic injection begins, in-150

formation related to the spinal anesthesia technique151

(size of the medullary needle, location of the nee-152

dle, anesthetic drug) will be recorded directly. Af-153

ter spinal anesthesia, when the woman is lying firmly154

on the operating table, the time from the injection155

of anesthetic to the start of the skin incision will be156

recorded. From the time of anesthetic injection, the157

systolic blood pressure will be recorded continuously158

once a minute until the time that the fetus is brought159

outside the uterus.160

Data Processing161

Encoding, entering data using Excel, extracting xlsx162

files. The data are processed and analyzed using R163

4.4.1 software. Descriptive analysis is represented by164

the mean value ± standard deviation for the variable165

of continuous variables, qualitative variables will be166

described by frequency (percentage, %), and variance.167

All parametric and non-parametric distributions are168

tested for standard distribution before further anal-169

ysis is conducted. Multivariate and univariate logis-170

tic regressionmodels are used to analyze the effects of171

prognostic variables on dependent variables. No hy-172

potension is used as a reference value. Use the Student173

t-test and Mann-Whitney U to compare the quan-174

titative variables. Examine the Chi-squared (χ2) to175

compare the differences in the proportions of the two176

groups. Test Fisher accuracy if the test χ2 does not177

meet the conditions. Use the Pearson correlation test178

to find correlations if the standard delivery conditions179

are met. The tests were performed with a 95% confi-180

dence interval, a statistically significant difference of181

p<0.05.182

Medical ethics issues183

The pregnant women were informed about the study184

prior to data collection, provided their informed con-185

sent and had the right to refuse or stop participat-186

ing in the study at any time. The study only collects187

data through medical records or directly asks about188

the woman’s condition, the research results serve sci-189

entific work and do not interfere with the treatment190

of pregnant women at Tu Du Maternal Hospital. Re-191

search does not infringe on the mental, physical and192

material nature of the research subjects. The research 193

is carried out in the spirit of respect and confidential- 194

ity for the research subjects. The study was conducted 195

with permission of the Ethics Council in Biomedical 196

Research of the University of Health Sciences, Viet- 197

nam National University Ho Chi Minh City and Tu 198

DuMaternal Hospital. 199

RESULTS 200

Characteristics of the study sample 201

3
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Table 1: General characteristics of the study sample (N=319)

Overall (N=319)
Mother’s age
Mean (SD) 31.4 (5.26)
Median [Min, Max] 32.0 [19.0, 44.0]
Classification of maternal age (years)
<35 232 (72.7%)
≥35 87 (27.3%)
Career
Worker 44 (13.8%)
Teacher 21 (6.6%)
Accounting 25 (7.8%)
Business 43 (13.5%)
Employee 96 (30.1%)
Domestic 90 (28.2%)
People
Kinh 312 (97.8%)
Other 7 (2.2%)
Address
Province 179 (56.1%)
Ho Chi Minh City 140 (43.9%)
Body Mass Index (BMI)
<18.5 kg/m2 26 (8.2%)
18.5-24.9 kg/m2 198 (62.1%)
25-29.9 kg/m2 60 (18.8%)
≥30 kg/m2 35 (11.0%)
Gradivity
1 93 (29.2%)
2 114 (35.7%)
≥3 112 (35.1%)
No. of vaginal delivery
0 268 (84.0%)
1 41 (12.9%)
≥2 10 (3.1%)
No. of cesarean section
0 153 (48.0%)
1 121 (37.9%)
≥2 45 (14.1%)
No. of spinal anesthesia
0 160 (50.2%)
1 115 (36.1%)
≥2 44 (13.8%)
Gestation
Early term 124 (38.9%)
Full term 194 (60.8%)
Late term 1 (0.3%)
Presentation
Cephalic 274 (85.9%)
Breech 35 (11.0%)
Shoulder 10 (3.1%)

Continued on next page
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Table 1 continued
Gestational diabetes 81 (25.4%)
Weight gain during gestation
Not enough recommendations 76 (23.8%)
Sufficient recommendations 131 (41.1%)
Exceed recommendations 112 (35.1%)
Fetal weight
Mean (SD) 3380 (394)
Median [Min, Max] 3300 [2450, 5630]
Macrosomia (≥3500g) 111 (34.8%)
Time from beginning SA to baby delivery (min)
Mean (SD) 24.4 (6.18)
Median [Min, Max] 23.0 [13.0, 60.0]
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The average age of the 319 women was 31.4 (± 5.26)202

years, the youngest was 19 years old, and the oldest203

was 44 years old. The majority of women did not204

have diabetes during pregnancy (74.6%), and the ma-205

jority were normal BMI (62.1%), with only 29.8% of206

the women in the study sample being overweight and207

obese. The rate of multiple pregnancies for the third208

time or more is 35.1%, of which 84% of women have209

never experienced a viginal birth. Regarding the his-210

tory of cesarean section, 48% of women have never211

had a cesarean section, 37.9% of women have had a212

cesarean section once and 14.1% of women have had213

a cesarean section 2 or more times, more than half of214

these women have had spinal anesthesia. The aver-215

age time from the time a woman receives spinal anes-216

thesia to the time the baby is removed is 24.4 (±6.18)217

minutes, the fastest is 13 minutes and the latest is 60218

minutes (Table 1).219

The incidence of hypotension and related220

factors221

There are 217 of the 319 women who underwent ce-222

sarean section with spinal anesthesia at Tu DuMater-223

nal Hospital from January 2022 to March 2022 have224

hypotension after spinal anesthesia, which accounted225

for 68.03%. We found that the mother’s age, height,226

BMI, gravidity, number of previous CS, and baseline227

heart rate were the main risk factors for SA-induced228

hypotension during CS.229

The ≥35-year-old group and a baseline heart rate of230

≥90 beat/minute had a higher rate of hypotension231

than the pregnant women aged <35 and a baseline232

heart rate of <90 beat/minute (p <0.05). In addi-233

tion, pregnant women with a height of less than 155234

cm, gradivity ≥3 and a history of at least two previ-235

ous cesarean sections had a higher risk of hypoten-236

sion than pregnant women with a height of ≥155 cm237

(OR 2.15; 95% CI : 1.26-3.79), nulliparity (OR 3.20;238

95%CI: 1.73-6.04) and have never had a cesarean sec-239

tion before (OR 6.71; 95% CI: 2.53-23.70). Hypoten-240

sion after spinal anesthesia in women undergoing ce-241

sarean section is common in women with BMI range242

of 18.5-24.9 kg/cm2. The overweight woman tend to243

have higher rate of hypotention (13.4% compared to244

6.91% in BMI <18.5 kg/m2 group, p=0,037). The ma-245

jority of women with hypotension after spinal anes-246

thesia have been pregnant at least twice, have no vig-247

inal birth before and have a history of cesarean sec-248

tion at least once. Baseline blood pressure readings≥249

120 mmHg will be common in women who have ce-250

sarean section with hypotension after spinal anesthe-251

sia and the time from the anesthetic injection to baby252

delivery has shown no significant difference among 253

two groups (Table 2). 254

In particular, we found that there was a linear asso- 255

ciation between the mother’s baseline heart rate and 256

the severity of hypotension, each increase in the rate 257

of baseline heart, the rate of hypotension increased 258

by 0.176% (± 0.056) and this association was statis- 259

tically significant (P = 0.002). The monovariate linear 260

regression model showed that the mother’s baseline 261

heart rate was a prognostic factor that helped explain 262

the change in the degree of hypotension in 43.4% of 263

cases (Figure 1). 264

Characteristicsofpregnantwomenwithhy- 265

potension after spinal anesthesia 266

The results of the study showed that in 217 cases of ce- 267

sarean section women with hypotension after spinal 268

anesthesia, the number of hypotension appeared re- 269

peatedly during the operation included 1 time of 270

43.3% (94/217), 2 times of 23.5% (21/217), 3 times of 271

16.1% (35/217) and 4 times ormore of 17.1% (37/217) 272

(Table 3). Regarding the severity of hypotension, 273

lower blood pressure from 30 to 39% baseline blood 274

pressure accounting for the highest rate (42.4%, Fig- 275

ure 2). The mean time of onset of hypotension is 8.33 276

minutes (± 5.12) after spinal anesthesia, the earliest 277

is 1 minute and the latest is 26 minutes after spinal 278

anesthesia, in which the majority of women who have 279

a cesarean section have hypotension after spinal anes- 280

thesia within the first 10 minutes of spinal anesthesia 281

(65.4%, Figure 3). 282

DISCUSSION 283

The indicence of hypotension after spinal anesthesia 284

in women undergoing cesarean section ranged from 285

7.4% to 74.1% depending on the definition of hy- 286

potension in each study23. According to our research, 287

we recorded that 217 pregnant women had hypoten- 288

sion after spinal anesthesia, accounting for 68.03%. 289

This rate is relatively high compared to the general 290

rate, which can be explained by differences in the 291

definition of hypotension, differences in geographi- 292

cal areas, sample characteristics, and the time when 293

the study was conducted. Compared to other studies, 294

our finding was lower than that reported by Saowa- 295

park Chumpathong (76.7%; Thailand) and Atousa 296

Fakherpour (75.15%; Iran) (6,8). On the other hand, 297

our study recorded a higher rate of hypotension af- 298

ter spinal anesthesia than the study by authors Pitchya 299

Ohpasanon (65.1%; Thailand), Wanna Somboonvi- 300

boon (52.6%; Thailand), F. Brenck (56.5%; Ger- 301

many), AyalaMaayan-Metzger (46.5%; Israel), Khalid 302
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Table 2: Factors associated with hypotension after spinal anesthesia in pregnant women.

Without hypo-
tention

With hypoten-
sion

OR P-value

N=102 N=217

Mother’s age 30.1 (4.46) 32.1 (5.48) 1.08 [1.03; 1.13] 0.001

Age Classification

<35 years old 87 (37.5%) 145 (62.5%) Ref. Ref.

≥35 years old 15 (17.2%) 72 (82.8%) 2.85 [1.57; 5.47] <0.001

Height 158 (5.14) 156 (5.34) 0.95 [0.91; 0.99] 0.027

Height classification

<155 cm 22 (21.4%) 81 (78.6%) 2.15 [1.26; 3.79] 0.005

≥155 cm 80 (37.0%) 136 (63.0%) Ref. Ref.

Body Mass Index (BMI)

<18.5 kg/m2 11 (42.3%) 15 (57.7%) Ref. Ref.

18.5-24.9 kg/m2 66 (33.3%) 132 (66.7%) 1.47 [0.62; 3.39] 0.374

25-29.9 kg/m2 19 (31.7%) 41 (68.3%) 1.58 [0.60; 4.12] 0.355

≥30 kg/m2 6 (17.1%) 29 (82.9%) 3.43 [1.07; 12.0] 0.037

Gradivity

1 41 (44.1%) 52 (55.9%) Ref. Ref.

2 39 (34.2%) 75 (65.8%) 1.51 [0.86; 2.67] 0.151

≥3 22 (19.6%) 90 (80.4%) 3.20 [1.73; 6.04] <0.001

No. of vaginal delivery

0 88 (32.8%) 180 (67.2%) Ref. Ref.

1 11 (26.8%) 30 (73.2%) 1.32 [0.65; 2.89] 0.454

≥2 3 (30.0%) 7 (70.0%) 1.11 [0.29; 5.54] 0.885

No. of cesarean section

0 62 (40.5%) 91 (59.5%) Ref. Ref.

1 36 (29.8%) 85 (70.2%) 1.60 [0.97; 2.68] 0.066

≥2 4 (8.9%) 41 (91.1%) 6.71 [2.53; 23.7] <0.001

Baseline blood pressure

<120 mmHg 25 (30.9%) 56 (69.1%) Ref. Ref.

≥120 mmHg 77 (32.4%) 161 (67.6%) 0.94 [0.54; 1.60] 0.812

Baseline heart rate

<90 times/minute 57 (39.0%) 89 (61.0%) Ref. Ref.

≥90 times/minute 45 (26.0%) 128 (74.0%) 1.82 [1.13; 2.94] 0.014

Time from beginning SA to
baby delivery (min)

23.6 (6.10) 24.7 (6.20) 1.03 [0.99; 1.08] 0.134

Fetal weight (gram) 3350 (403) 3391 (389) 1.00 [1.00; 1.00] 0.386

Macrosomia (≥3500g)

Yes 30 (27.0%) 81 (73.0%) Ref. Ref.

No 72 (34.6%) 136 (65.4%) 0.70 [0.42; 1.16] 0.168 7
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Figure 1: A linear association between maternal baseline heart rate and the degree of hypotension (N =217, R2 =
0.434).

Table 3: Characteristics of hypotension after spinal anesthesia

Overall (N=217)

No. of hypotension appear

1 time 94 (43.3%)

2 times 51 (23.5%)

3 times 35 (16.1%)

4 times 37 (17.1%)

The level (%) of decrease compared to baseline BP

≤30% 62 (28.6%)

30-39% 92 (42.4%)

≥40% 63 (29.0%)

Time from beginning SA to first hypotension (min)

Mean (SD) 8.30 (5.12)

Median [Min, Max] 7.00 [1.00, 26.0]

Time distribution from beginning SA to first hypotension (%)

<10 minutes 142 (65.4%)

10-19 minutes 68 (31.3%)

≥20 minutes 7 (3.2%)
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Figure 2: Distribution of the number of pregnant women by the severity of hypotension.

Figure 3: Distribution of the number of pregnant women by the mean time of onset of hypotension.

Maudood Siddiqui (41.67%; Pakistan) and SF Zwane303

(32.8%; South Africa) 9,20,24–27. This difference can be304

explained by the fact that the other authors use a dif-305

ferent definition of hypotension, Wanna Somboon-306

viboon and Ayala Maayan-Metzger define hypoten-307

sion as blood pressure dropping ≥ 30% from base-308

line blood pressure, while F. Brenck, KhalidMaudood309

Siddiqui and SF Zwane defines hypotension when310

mean blood pressure decreases > 20% compared to311

baseline blood pressure or systolic blood pressure <312

90 mmHg.313

Themean age of women who received a cesarean sec-314

tion with spinal anesthesia was 31.4 ± 5.26 in our315

study, which is roughly similar to the study by au- 316

thors Pitchya Ohpasanon (30.1 ± 6.0), Saowapark 317

Chumpathong (29.7± 5.7), and lower than the mean 318

age of the women in the Ayala Maayan-Metzger study 319

(34.3 ± 5) (8,24,25). The proportion of women ≥ 35 320

years of age who had a cesarean section with hypoten- 321

sion after spinal anesthesia in our study was 82.8%, 322

significantly higher than that of women <35 years of 323

age with hypotension (62.5%). This percentage is in 324

line with the research of Saowapark Chumpathong 325

(83.2% vs. 74.9%), Pitchya Ohpasanon (71.8% vs. 326

62.8%) and F. Brenck (64.4% vs. 52.6%) (8,20,24). 327

The proportion of women ≥ 35 years of age who had 328

9
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a cesarean section with hypotension after spinal anes-329

thesia in our study was 82.8%, significantly higher330

than that of women <35 years of age with hypotension331

(62.5%). This ratio is in line with the research of the332

authors Saowapark Chumpathong (83.2% vs. 74.9%),333

Pitchya Ohpasanon (71.8% vs. 62.8%), F. Brenck334

(64.4% vs. 52.6%), Atousa Fakherpour (81.9% vs.335

72.9%) (6,8,20,24). This finding is consistentwith pre-336

vious research that has highlighted the association be-337

tween advanced maternal age and increased suscep-338

tibility to hypotension during spinal anesthesia. As339

women age, several physiological changes occur that340

can contribute to an increased risk of hypotension.341

These changes include a reduction in cardiac output342

and alterations in the autonomic nervous system, par-343

ticularly in the sympathetic and parasympathetic bal-344

ance. The sympathetic nervous system, which is cru-345

cial for maintaining vascular tone and blood pressure,346

may become less responsive with age. This decreased347

responsiveness can result in a higher likelihood of sig-348

nificant drops in blood pressure following the admin-349

istration of spinal anesthesia 5,6,28. The clinical impli-350

cations of these findings are significant. Anesthesiol-351

ogists must be particularly cautious when managing352

older pregnant women undergoing cesarean sections.353

Preoperative assessments should thoroughly evaluate354

cardiovascular health, and appropriate prophylactic355

measures should be implemented to mitigate the risk356

of hypotension. These measures might include pre-357

operative fluid loading, the use of vasopressors, and358

careful monitoring of blood pressure throughout the359

procedure.360

In most studies, a woman’s height was usually361

not associated with the rate of hypotension during362

spinal anesthesia. However, the study by Saowapark363

Chumpathong et al. showed that the rate of hypoten-364

sion in the group of women with a height of <155365

cm was 81.2% higher than that of the group ≥155366

cm was 75%, and this difference was statistically sig-367

nificant with p=0.0088. Our study supports this dif-368

ference, which shows that the incidence of hypoten-369

sion inwomen< 155cm (78.6%) is significantly higher370

than in the group of ≥155cm (63%) with p=0.005.371

The increased risk of hypotension in shorter women372

can be attributed to several physiological factors. One373

primary reason is the dosage adjustment of anesthesia374

based on the patient’s height. Anesthetic dosages are375

typically calculated to ensure adequate spread within376

the subarachnoid space, and shorter women may re-377

ceive relatively higher concentrations of the drug per378

unit of spinal column length. This can lead to more379

extensive sympathetic blockade, resulting in greater380

vasodilation and a subsequent drop in blood pres- 381

sure. A recent study conducted at Gandhi Memo- 382

rial Hospital in Addis Ababa, Ethiopia, highlighted 383

similar trends. The study found that maternal height 384

was a significant factor, with shorter women show- 385

ing a higher propensity for hypotension post-spinal 386

anesthesia. This study further supports the need for 387

height-adjusted anesthetic protocols to mitigate the 388

risk in shorter women29. Further research is needed 389

to establish standardized guidelines for height-based 390

dosage adjustments in spinal anesthesia. Larger, mul- 391

ticenter studies can provide more robust data to re- 392

fine these protocols and ensure better outcomes for 393

shorter pregnant women undergoing cesarean sec- 394

tions. 395

We noticed that the rate of hypotension gradually in- 396

creased as the mother’s body mass index increased. 397

Womenwith a BMI of 25-29.9 kg/m2 and BMI of≥30 398

kg/m2, the rate of hypotension is up to 68.3% and 399

82.9%, respectively. The upward trend of our study 400

was similarly reported in the study of Pitchya Oh- 401

pasanon et al. (2008), the rate of hypotension among 402

women with a BMI of <35 kg/m2 was 64.0%, increas- 403

ing to 81.3% in the other group24. In a study by F. 404

Brenck et al. (2009), 51.5% of women with a BMI of 405

<29 kg/m2 were hypotensive, this rate increased to 406

62.3% in the BMI group ≥29 kg/m2 20. As for the 407

study by Atousa Fakherpour et al. (2018), while the 408

group of women with a BMI of 18.5-24.9 kg/m2 had a 409

hypotensive rate of 91.6%, this rate increased to 94.7% 410

in the group with a BMI of 25-29.9 kg/m2 up to 96.2% 411

in the other group6. Another study highlighted that 412

morbidly obese women (BMI≥40 kg/m2) are partic- 413

ularly vulnerable to anesthesia complications, includ- 414

ing hypotension, due to the pronounced physiologi- 415

cal changes associated with obesity 29. One explana- 416

tion is that because the activity of the sympathetic ner- 417

vous system in women with a high BMI is higher than 418

in women with a low BMI, when these nerves are af- 419

fected by anesthetics, it leads to a decrease in blood 420

pressure. Practical evidence is that obese women have 421

higher 24-hour blood pressure than normal or un- 422

derweight women. Another explanation is because 423

there is a link between the spread of bupivacaine anes- 424

thetic in the spine and BMI. A high BMI increases ab- 425

dominal pressure with compression of the subarach- 426

noid cavity and decreases the amount of cerebrospinal 427

fluid, resulting in the spread of more bupivacaine to- 428

wards the head. 429

In our study, the proportion of women who had a ce- 430

sarean section with hypotension after spinal anesthe- 431

sia increased with the number of pregnancies. While 432

in the group of pregnant women who were pregnant 1 433
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time and 2 times, the rates were 55.9% and 65.8%, re-434

spectively, this rate was much higher than the group435

of pregnant women who were pregnant 3 times or436

more (80.4%). Similar to the report of Atousa Fakher-437

pour et al. (2018), the rate of hypotension in preg-438

nant womenwith 1 and 2 pregnancies was 64.89% and439

66.49%, respectively, and this rate was significantly440

higher in 2 groups of women with 3 pregnancies and441

4 or more pregnancies (84.07% and 89.38%) 6. Multi-442

ple pregnancies lead to changes in vascular tone and443

autonomic regulation, making womenmore suscepti-444

ble to hypotension. With each pregnancy, the body’s445

cardiovascular system undergoes significant adapta-446

tions to accommodate increased blood volume and447

cardiac output. These changes can result in decreased448

vascular resistance and altered baroreceptor sensitiv-449

ity, contributing to a higher likelihood of hypoten-450

sion during spinal anesthesia. According to a study by451

Toyama and colleagues, there is a decrease in periph-452

eral vascular tone in women who are pregnant multi-453

ple times30.454

The incidence of post-spinal anesthesia hypotension455

in women undergoing cesarean section in our study456

increased with the number of previous cesarean de-457

liveries, 59.5% in the group of women who had458

never had a cesarean section, 70.2% in the group of459

women who had a single cesarean section, and 91.1%460

in women who had 2 or more caesarean sections461

(p<0.001). Similar to the study of Atousa Fakher-462

pour et al. (2018), the rate of hypotension in the463

group of women who have never had a cesarean sec-464

tion and have had one previous cesarean section is465

73.86% and 73.28%, respectively, and this rate is high466

in the group of women who have had 2 or more ce-467

sarean sections (81.08%), however, this difference is468

not statistically significant (P >0.05) 6. We hypothe-469

size that the repeated surgical intervention and asso-470

ciated anesthesia exposure can lead to alterations in471

the autonomic nervous system and vascular reactiv-472

ity. Scar tissue from previous surgeries may also im-473

pact the spread of anesthetic agents, leading to un-474

predictable hemodynamic responses. Anesthesiolo-475

gists should be particularly vigilant when managing476

women with multiple cesarean sections. Strategies to477

mitigate the risk include careful preoperative assess-478

ment, tailored anesthetic dosing, and proactive mea-479

sures to maintain blood pressure stability.480

Our study reported that the rate of post-spinal anes-481

thesia hypotension in women with a baseline heart482

rate of <90 beats perminutewas 61.0% lower than that483

in the group of women with a baseline heart rate of484

≥90 beats perminute (74.0%), and this difference was485

statistically significant (p=0.014). Studies have con- 486

sistently shown a correlation between higher baseline 487

heart rates and increased incidence of hypotension 488

during spinal anesthesia 29. Atousa Fakherpour et al. 489

(2018) reported that a heart rate of >100 beats/minute 490

increased the risk of severe hypotension (>30% lower 491

systolic blood pressure value) with a relative risk ratio 492

of 5.1 (p = 0.02)6. A higher baseline heart rate is often 493

indicative of increased sympathetic nervous system 494

activity, which can be a response to anxiety, stress, 495

or underlying medical conditions. When spinal anes- 496

thesia is administered, it causes a sympathetic block- 497

ade, leading to vasodilation and a drop in blood pres- 498

sure. In individuals with higher baseline heart rates, 499

the sudden removal of sympathetic tone can result in 500

more pronounced hypotension. We hypothesize that 501

the woman’s anxiety before surgery leads to an in- 502

crease in the basal heart rate, which reduces the time 503

it takes to fill the diastolic diastolic, which reduces the 504

load and increases the risk of hypotension after spinal 505

anesthesia. 506

Limitations and future research directions 507

This study only conducted in one hospital, so the re- 508

sults found are not representative of the entire popu- 509

lation of pregnant women, because human resources 510

are limited, so it is not possible to conduct research in 511

the community on multi-hospitals. There are many 512

factors that we have not yet investigated, so we have 513

not been able to comprehensively assess the exact 514

rates as well as related issues. In the future, we will 515

conduct similar research on a larger scale and survey 516

many other factors to increase the representativeness 517

of the population sample. 518

CONCLUSIONS 519

We recognise the importance of predicting and pre- 520

venting the risk of cesarean hypotension in women 521

who undergo cesarean section with spinal anesthe- 522

sia. Therefore, anesthesiologists need to pay special 523

attention to high-risk subjects, including women ≥ 524

35 years old, <155 cm in height, have been pregnant 525

three or more, have a history of at least two cesarean 526

sections, and have a baseline heart rate of ≥ 90 beats 527

per minute. We recommend that on these high-risk 528

subjects, it is necessary to coordinate many prophy- 529

lactic methods for pregnant women before perform- 530

ing spinal anesthesia. For pregnant womenwith base- 531

line systolic blood pressure <120 mmHg, fluid infu- 532

sion should be given before spinal anesthesia. For 533

pregnant women with a baseline heart rate of ≥90 534

11



Science & Technology Development Journal – Health Sciences 2025, ():1-13

beats/minute, the multidisplinary team includes ob-535

stetrician, anesthesiologist, midwives, nurses, neona-536

tologists, and other specialists should join a hand to537

reduce preoperative stress for pregnant women. Cal-538

culating the precise anesthetic dosage according to the539

weight and height of each woman, especially those540

with a height of <155 cm and closely monitoring and541

detecting the time of hypotension early for timely542

treatment. In addition, we propose further studies to543

prove the association between baseline systolic blood544

pressure, maternal body mass index (BMI) and preg-545

nancy outcomes and the rate of post-spinal anesthesia546

hypotension in women undergoing cesarean section.547
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TÓM TẮT
Giới thiệu chung: Nghiên cứu của chúng tôi nhằmmục tiêu xác định tỷ lệ mắc mới của hạ huyết áp
trong quá trình phẫu thuật ở những sản phụ được gây tê tủy sống để mổ lấy thai và xác định các
yếu tố liên quan từ mẹ, từ thai nhi và từ cuộc phẫu thuật.
Phương pháp nghiên cứu: Nghiên cứu đoàn hệ tiến cứu trên 319 sản phụ trong thời gian từ tháng
01/2022 đến hết tháng 03/2022 tại Khoa Gâymê hồi sức, bệnh viện Từ Dũ. Dữ liệu thu thập sau khi
được sự đồng thuận từ người bệnh, sau đó được phân tích bằng phần mềm R (phiên bản 4.4.1).
Phân tích hồi quy logistic đa biến để xác định các yếu tố liên quan và giá trị P<0.05 được xem là có
ý nghĩa thống kê.
Kết quả: Tỷ lệ hạ huyết áp sau gây tê tủy sống để mổ lấy thai là 68,03%, khoảng 2/3 trường hợp
(142/217) có hạ huyết áp ngay trong 10 phút đầu kể từ thời điểm tiêm thuốc tê tủy sống, có 63/217
(29%) hạ huyết áp nặng (định nghĩa khi huyết áp hạ từ 40% trở lên so với giá trị huyết áp nền trước
khi gây tê tủy sống). Các 06 yếu tố liên quan với tỷ lệ hạ huyết áp sau gây tê tủy sống, bao gồm:
tuổi mẹ≥35 (OR 2,85 ; KTC 95%: 1,57-5,47), chiều cao mẹ <155 cm (OR 2,15 ; KTC 95%: 1,26-3,79),
số lần mang thai ≥3 (OR 3,20 ; KTC 95%: 1,73-6,04), tiền căn mổ lấy thai ≥2 (OR 6,71 ; KTC 95%:
2.53-23.7), thừa cân (OR 3,43 ; KTC 95%: 1,07-12,0) và giá trị huyết áp nền ≥90 lần/phút (OR 1,82 ;
KTC 95%: 1,13-2,94).
Kết luận: Tỷ lệ hạ huyết áp sau gây tê tủy sống để mổ lấy thai khá cao, do đó ekip phẫu thuật cần
có sự chuẩn bị toàn diện trước mỗi ca phẫu thuật để hạn chế những tác động xấu của hạ huyết áp
lên bà mẹ và trẻ sơ sinh.
Từ khoá: mổ lấy thai, hạ huyết áp, gây tê tủy sống, mang thai
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