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INTRODUCTION 

The prevalence of obesity is increasing worldwide, and 

with dietary and lifestyle changes, the number of obese peo-

ple in Korea is on the rise. According to statistics, 28 percent 

of the Korean female population is obese, and the propor-

tion of obese pregnant women is also increasing [1]. Obesity 

is classified based on the body mass index (BMI, kg/m2), and 

a BMI over 30 is defined as “obesity.” The World Health Or-

ganization divides obesity into three classes based on BMI, 
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The prevalence of obese parturients is increasing worldwide. This review describes safe an-
algesic techniques for labor and anesthetic management during cesarean sections in obese 
parturients. The epidural analgesic technique is the best way to provide good pain relief 
during the labor phase and can be easily converted to a surgical anesthetic condition. How-
ever, the insertion of the epidural catheter in obese parturients is technically more difficult 
compared to that in non-obese parturients. The distance from the skin to the epidural space 
increases in proportion to the body mass index (BMI): 4.4 cm in mothers of normal weight 
and 7.5 cm in mothers with BMI 50 and above. Neuraxial blocks are the ideal anesthetic 
methods and gold standard techniques for cesarean section in pregnant women with obesi-
ty. Single-shot spinal anesthesia is the most common type of anesthesia used for cesarean 
sections. The advantage of single-shot spinal anesthesia is a dense-sufficient block of rapid 
onset. A combined spinal-epidural (CSE) anesthetic technique is also recommended as an 
attractive alternative method. In obese parturients, the operation time can be longer than 
expected, and therefore, the CSE technique provides the advantage of rapid onset and in-
tense block for prolonged operation with postoperative pain control. The risk of postopera-
tive complications is very high in obese parturients. Therefore, detailed communication of 
the parturient’s medical condition and the details of surgery and anesthesia between the 
anesthesiologist and obstetrician is important prior to cesarean section in obese pregnant 
women. 
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that is, Class 1: 30.0 to 34.9 kg/m2, Class 2: 35.0 to 39.9 kg/m2, 

and Class 3: ≥  40 kg/m2 [2]. Some argue that among Asians, 

including Koreans, different standards of BMI should be ap-

plied compared to Westerners’, but the present study does 

not consider the difference in BMI between races, which is 

beyond the scope of this study [3]. Obesity is classified as a 

high-risk factor with changes in the respiratory and cardio-

vascular systems, especially in pregnant women. It also 

causes problems in anesthetic management due to an in-

creased risk of cesarean section, technical difficulties associ-
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ated with regional anesthesia, and airway problems related to 

general anesthesia. Obese parturients should try to control 

their weight during pregnancy so that they do not reach an 

obese level because obesity increases the risk to both the fetus 

and the mother. The weight-gain recommendation guidelines 

(Table 1) are presented according to the BMI level before 

pregnancy, and weight control through exercise and diet con-

trol leads to safe delivery by preventing obesity [4]. The weight 

gap between delivery and self-reported pre-pregnancy is de-

fined as the gestational weight gain (GWG). Although GWG as 

an indicator is reportedly more effective, BMI is a more com-

mon and universal method for clinical application, and thus, 

BMI is more commonly used in practice. This review de-

scribes safe analgesic techniques for labor and anesthetic 

management of cesarean sections in obese parturients. 

GENERAL CHARACTERISTICS 

Definition 

BMI is the most common statistical tool used to assess obe-

sity. The weight and height are required for BMI calculations 

and are typically determined using the weight and height mea-

sured in the clinical setting or the self-reported weight and 

height of individuals. BMI is the weight divided by height (kg/

m2). Obesity is defined based on the World Health Organiza-

tion’s international classification of adult BMI; individuals with 

a BMI ≥  30 are obese. This classification of BMI is used in indi-

viduals of the white, black, and Hispanic races. There is some 

debate about the World Health Organization classification 

because the cut-off values underestimate the risk of obesity 

in Asian and South Asian populations. In Asian and South 

Asian populations, some investigators insist that the cut-off 

value of BMI should be 25 or higher [5]. 

Prevalence 

In Korean women, the frequency of obesity above BMI 25 is 

reported to be 28.1 percent for women aged 19 and older and 

30.4 percent for women aged 30 and older [1]. Although lower 

than the percentage of obese women reported in Western 

countries, this increase in the number of obese women has 

been pointed out as a threat to the health of pregnant women 

and fetuses. The exact figure for the proportion of obese peo-

ple among pregnant women in Korea is yet to be determined, 

however, it is estimated to be increasing. 

Physiologic changes 

1. Respiratory system 

Pregnancy affects the oxygenation and ventilation of par-

turients, and the physical, mechanical, and hormonal 

changes associated with pregnancy bring lead to changes to 

the respiratory tract. In obese parturients, obstructive sleep 

apnea is not uncommon, but pregnancy itself has some pro-

tective effect on sleep apnea despite nasal passage edema 

and hyperemia. In the early stages of pregnancy, increased 

sensitivity of the respiratory center reduces apneic events, 

and in the second half of pregnancy, parturients tend to lie 

on their sides and sleep, reducing the possibility of airway 

obstruction. Long-lasting hypoxemia, hypercapnia, and pul-

monary hypertension in obese parturients significantly in-

crease maternal morbidity and mortality [6,7]. Despite being 

a lower abdominal surgery, cesarean sections can lead to re-

duced lung capacity and volume in obese parturients com-

pared to non-obese parturients [8]. Weight increase in preg-

nancy further increases the breathing workload, and obese 

parturients need more energy to move their weight-bearing 

chest walls during ventilation. The increased abdominal 

weight limits the movement of the diaphragm, which inten-

sifies in the supine and Trendelenburg positions, reducing 

the tidal volume. Fortunately, not all changes related to 

pregnancy in patients with obesity are harmful. The respira-

tory function can be slightly improved in parturients [9]. In 

particular, the functional residual capacity is improved. Hor-

monal changes reduce airway resistance through the relax-

Table 1. Institute of Medicine Guidelines for Weight Gain during Pregnancy in Women with Singletons

Pre-pregnancy BMI Total weight gain (kg) Rate of weight gain in the 2nd and 3rd trimesters

Low (<  19.8 kg/m2) 12.5–18 0.5 kg/wk

Normal (19.8–26.0 kg/m2) 11.5–16 0.4 kg/wk

High (26.0–29.0 kg/m2) 7–11.5 0.3 kg/wk

Obese (≥  29.0 kg/m2) ≥  7 Not specified

BMI: body mass index (kg/m2). Modified from the book of Institute of Medicine Committee (Nutrition during pregnancy: part I, weight gain; 
part II, nutrient supplements 1990: 5-10) [4].
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3. Gastrointestinal system 

The anatomical and hormonal changes associated with 

pregnancy increase the incidence and severity of gastric re-

flux in parturients. Obesity increases the risk of gastric aspi-

ration under general anesthesia, and hiatal hernia may be 

more common in obese parturients. When pregnancy is as-

sociated with obesity, the chances of regurgitation and aspi-

ration increase significantly. Some researchers have report-

ed that the gastric volume of obese parturients is five times 

greater than that of non-obese parturients in labor [16]. 

4. Diseases associated with morbid obesity in pregnancy 

Diabetes and hypertension are common problems during 

pregnancy. Continuous inflammation and pregnancy-relat-

ed hormonal changes in obese patients worsen blood glu-

cose levels. Major complications reported to be related to 

obesity during pregnancy include hypertension, diabetes 

mellitus, respiratory disease, thromboembolic disorders, in-

fections, and an increased risk of postpartum hemorrhage. 

The association between obesity and hypertension, diabetes 

mellitus, and an increased incidence of cesarean section is 

well known [17,18]. In addition, labor-related complications 

such as an increased rate of instrumental delivery, failure to 

progress, intrapartum fetal distress, meconium aspiration, 

abnormal fetal presentation, and shoulder dystocia are com-

mon in obese parturients [19]. Furthermore, the success rate 

of vaginal delivery after cesarean surgery has been shown to 

decrease proportionally with increased maternal BMI 

[20,21]. The incidence of post-delivery endometriosis and 

wound infections is considerably higher in obese patients 

[19]. Obesity itself is a high-risk factor for both increased de-

livery-related blood loss and postpartum hemorrhage [22]. 

A meta-analysis showed that the odds ratios of a cesarean 

section in obese parturients were 1.46 (overweight, 95% con-

fidence interval [CI]: 1.34–1.60), 2.05 (obese, 95% CI: 1.86–

2.27), and 2.89 (severely obese, 95% CI: 2.28–3.79), relatively 

higher than that in normal weight pregnant women [23]. Ac-

cording to the literature, obese parturients have a 14–25% 

prevalence of preeclampsia, a 6–14% prevalence of gesta-

tional diabetes, and a 30–47% incidence of cesarean sections 

[17]. Parturient obesity is highly associated with an increased 

risk of fetal macrosomia, fetal death, and birth defects [24–

26]. Many studies have reported an increased risk of neural 

tube defects, omphalocele, fetal heart defects, and multiple 

anomalies [25]. In addition, obesity itself makes it difficult to 

detect fetal anomalies in the early stages with diagnostic ul-

trasound. The high incidence of fetal anomalies in morbidly 

ation effects of progesterone on smooth muscles, reducing 

some of the negative effects of obesity on the respiratory sys-

tem [10,11]. While studies have shown that the respiratory 

effects of obesity are minimal in sitting positions during 

pregnancy, supine positions can change the volume, flow, 

and mechanical characteristics of respiration.  

2. Cardiovascular system 

A wide range of cardiovascular changes can occur as the 

oxygen demand increases during pregnancy, and the patho-

logical changes caused by obesity have serious effect on car-

diac, endothelial, and vascular functions. Pregnancy has a 

rather favorable effect on the respiratory system, while more 

serious side effects are seen in the cardiovascular system. 

Pregnancy can worsen previous obesity-related endocrine, 

inflammatory, and microvascular changes [12]. The degree 

of secondary cardiovascular pathological changes in obesity 

depends on the duration and severity of obesity [13]. Exces-

sive extra fat increases the cardiac output. The increase in 

cardiac output is 30–50 ml/min for every 100 g of fat accu-

mulated in the body. Therefore, the blood volume of obese 

parturients increases accordingly. The volume load initially 

leads to left ventricular hypertrophy, after which the myo-

cardium begins to expand due to the increased pressure 

overload. The heart rate increases with the increased cardiac 

output, decreasing the diastolic interval and myocardial per-

fusion time. Damaged myocardial diastolic relaxation fur-

ther leads to myocardial relaxation. Fat deposition in myo-

cardial tissues can have a serious effect on conduction and 

contractility. Therefore, systolic or diastolic dysfunction can 

occur frequently in the left ventricle. Patients with pulmo-

nary hypertension and obstructive sleep apnea may experi-

ence right ventricular impairment. Congestive heart failure 

is a result of additional stress [14]. The effect of the enlarged 

uterus compressing major blood vessels in the abdomen 

and causing supine hypotensive syndrome (SHS) can also 

be seen in obese parturients. This can worsen significantly 

in obese parturients, where a large panniculus with an en-

larged uterus exacerbates uterine compression. This prob-

lem can be extended after surgery if the panniculus is large 

enough to compress the blood vessels. There have been re-

ported cases of postoperative sudden cardiac arrest in mor-

bidly obese surgical patients that remain unexplained after 

autopsy. The autopsies showed no pathology to explain the 

cardiac arrest in such cases [15]. 
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obese parturients may be due to the inability to adequately 

evaluate the fetus because of maternal obesity and underly-

ing maternal medical diseases such as preeclampsia and di-

abetes mellitus. 

ANESTHETIC MANAGEMENT 

Obese pregnant women have a high incidence of comor-

bid diseases, and therefore, they need to be thoroughly eval-

uated and prepared before anesthesia at an early stage. An 

appropriate-sized blood pressure cuff should be used for 

noninvasive blood pressure measurements because if the 

width of the cuff is relatively small compared to the arm cir-

cumference, the blood pressure measurement can show 

higher values. Therefore, the blood pressure cuff is some-

times applied on the mother’s forearm to avoid this prob-

lem. The blood pressure with forearm measurements cor-

relate well with the upper arm measurements, but exceed an 

average of 10 mmHg. Conical noninvasive blood pressure 

cuffs for obese patients were introduced and used in clinical 

settings and are known to correlate well with measured arte-

rial blood pressure values [27]. If blood pressure measure-

ments using noninvasive blood pressure methods do not re-

flect the actual blood pressure, invasive blood pressure mea-

surements using intra-arterial catheters may be more useful. 

Obesity can cause difficulties in securing intravenous lines; 

therefore, appropriate veins should be secured early in de-

livery. If a peripheral venous line cannot be secured, intrave-

nous cannulation under ultrasonic guidance or the central 

vein should also be considered. Sufficient manpower is es-

sential for the transport of obese patients. In addition, beds, 

mobile carts, and operating tables that can withstand proper 

size and weight are also checked in advance. Sufficient pads 

may be required to place obese patients on labor beds or op-

erating tables, and a long spinal or epidural Tuohy needle 

may be required. 

Analgesia for labor 

Analgesia for labor is effective and important for a good 

outcome of the fetus and good satisfaction of the parturient. 

Neuraxial analgesia is effective and useful for reducing labor 

pain in parturients. For obese mothers, the epidural analge-

sic technique is the best and safest way to provide labor an-

algesia [28]. It is the best way to provide a good pain relief ef-

fect during the labor phase, and can be easily converted to 

surgical anesthetic conditions in the case of cesarean sec-

tion, if required. Since the incidence of fetal macrosomia is 

high, epidural analgesia can help in the successful manage-

ment of shoulder dystocia. Therefore, frequent evaluation 

for well-functioning epidural catheters is extremely import-

ant to verify that the epidural method can be reliably extend-

ed to provide appropriate surgical anesthesia, if required. 

However, the insertion of the epidural catheter in obese par-

turients is technically more difficult compared to that in 

non-obese parturients. Anesthesiologists have more difficul-

ties in the identification of the midline in the lumbar spine, 

detection of epidural space, and placement of epidural cath-

eters in obese parturients. Knee-chest positioning in the lat-

eral decubitus is comparatively more difficult to sustain in 

the obese parturient than in the non-obese group. Gravity in 

the lateral decubitus position can also force the panniculus 

down, which obscures the midline of the lumbar spine. For 

this reason, the sitting position is preferred to easily locate 

the midline for epidural catheterization. More objectively, 

the midline can be identified under ultrasound, and the epi-

dural space can be found using images to measure the depth 

from the skin to the epidural space. In pregnant women, ul-

trasound imaging before epidural catheterization can sig-

nificantly reduce the number of attempts and help identify 

the correct intervertebral space and epidural depth. Howev-

er, viewing ultrasound images is more difficult in obese par-

turients, and the fact that all anesthesiologists are not famil-

iar with using ultrasound is still considered a limitation. The 

distance from the skin to the epidural space increases in 

proportion to BMI: 4.4 cm in mothers of normal weight and 

7.5 cm in BMI 50 and above [29] (Table 2). Therefore, even in 

obese parturients, a typical Tuohy needle can be used to 

identify the epidural space; therefore, it is preferable to use a 

standard-length epidural Tuohy needle at first, which can be 

Table 2. Mean Depth from the Skin to the Lumbar Epidural Space

Variable Mean ±  SD Median Range

BMI

 <  25 4.40 ±  0.81 4.5 3.0–7.0

 25–29 4.80 ±  0.85 5.0 3.0–11.0

 30–34 5.30 ±  0.93 5.0 3.0–10.0

 35–39 6.2 ±  1.2 6.0 3.0–10.5

 40–44 6.6 ±  1.3 7.0 3.0–11.0

 45–49 7.2 ±  1.2 7.5 4.0–11.0

 >  50 7.5 ±  1.2 7.5 5.0–11.0

Mean depth for all BMI 5.3 ±  1.2 5.0 3.0–11.0

BMI: body mass index (kg/m2). Modified from the article of Clinkscales 
et al. (Int J Obstet Anesth 2007; 16: 323-7) [29].
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easier for anesthesiologists, but a longer Tuohy needle may 

be needed in some parturients. The medication and tech-

niques for labor analgesia in obese parturients are not sig-

nificantly different from those in mothers of normal weight. 

Patient-controlled epidural analgesia (PCEA) and pro-

grammed intermediate epidural boluses are widely used 

and dilute low concentrations of local anesthetics ( <  0.1% 

bupivacine or equivalent potency of ropivacaine) mixed 

with opioids (fentanyl or sufentanil) are recommended as 

medications [30]. 

Anesthesia for cesarean section 

Anesthesiologists need thorough preparation, especially 

in obese parturients, prior to cesarean section. In particular, 

anesthesiologists should evaluate parturient airways com-

pletely prior to general anesthesia. Even if neuraxial anes-

thesia is performed, a thorough evaluation of the airway is 

needed because the anesthetic technique can be converted 

to general anesthesia due to inadequate sensory blockade or 

prolonged operation time. In obese pregnant women, intu-

bation and manipulation of blade handling can be difficult 

because of the large breasts, increased anterior-posterior 

chest diameter, airway swelling, and shortening of the jaw 

and chest spacing. When laboring mothers present to the 

operating room for cesarean section, many staff members 

are required to move the parturient from the ward bed to the 

operating table. In the presence of a neuraxial blockade, it is 

difficult to safely bring an obese mother to the operating ta-

ble. This shift poses a potential risk of injury to both the par-

turient and the staff supporting this transition. It can be very 

difficult to properly and safely position obese pregnant 

women in a surgical bed for a cesarean section, which must 

be supplied with right wedges for left-uterus displacement. 

In addition, medical staff must securely fasten the obese 

parturient to the bed to prevent falls before tilting to the left. 

However, it is more important to position the left uterus as 

soon as possible because SHS appears relatively faster and 

can be more serious than that in normal-weight pregnant 

women. Pulling the panniculus toward the head of a mor-

bidly obese pregnant woman can cause pressure on the up-

per abdomen and chest, reducing venous return and cardiac 

output, resulting in hypotension. 

Regional anesthesia 

Neuraxial blocks are the ideal anesthetic method and gold 

standard technique for cesarean section in obese pregnant 

women. There are three anesthetic techniques: spinal, epi-

dural, and combined spinal-epidural (CSE). Single-shot spi-

nal anesthesia is the most common type of anesthesia used 

for cesarean sections. The advantage of single-shot spinal 

anesthesia includes a dense, sufficient block of rapid onset. 

However, the associated problems include technical difficul-

ties in obese women, potential risk for high spinal blockade, 

profound dense thoracic motor blockade leading to sup-

pression of cardiorespiratory function, and inability to pro-

long the duration of anesthesia. Neuraxial anesthesia is very 

difficult in obese women because of the marked adipose tis-

sue on the spine and the difficulty in palpating the spinous 

process [31]. A critical step for success in performing neurax-

ial anesthesia is the identification of the midline. The advan-

tage of a midline approach in spinal or epidural anesthesia 

is that the success rate is high, and the provider can easily 

feel the needle tip through engagement in the supraspinous 

ligament. In cases where the midline approach is not used, a 

paramedian approach may be used. In a paramedian ap-

proach, there are no tactile advantages with respect to the 

location of the needle tip, as the needle is located in the pa-

ra-spinous muscle and not the supraspinous ligament. It is 

widely accepted that local anesthetic requirements for 

neuraxial anesthesia are lower in pregnant women and in 

obese women. Obesity increases intra-abdominal pressure 

and causes compression of the inferior vena cava, which 

leads to the engorgement of the epidural venous plexus and 

increases the pressure of the epidural space. This mecha-

nism reduces the cerebrospinal fluid volume in the sub-

arachnoid space. Therefore, some anesthesiologists insist 

that the dose regimen should be adjusted in obese parturi-

ents, with the aim of achieving appropriate surgical anesthe-

sia while minimizing hemodynamic complications. Howev-

er, many researchers have reported that dose reduction in 

obese patients may not be recommended [32–34]. They re-

ported that the ED50 of bupivacaine for successful spinal 

anesthesia in morbidly obese mothers was 9.8 mg, similar to 

the other reports in the non-obese group [32]. There were no 

significant differences in the incidence of nausea, vomiting, 

and phenylephrine dose requirement [32]. However, many 

anesthesiologists are concerned about high spinal anesthe-

sia in a morbid obesity parturient, and single-shot spinal an-

esthesia with a pencil point needle may be technically diffi-

cult. Therefore, a CSE anesthetic technique is recommended 

as an attractive alternative method. Placing an epidural Tuo-

hy needle may be easier than a spinal needle insertion and 
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can be used as a guide for the spinal needle as a needle 

through the needle CSE method. In an obese parturient, the 

operation time can be longer than expected, and therefore, 

the CSE technique provides the advantage of rapid onset 

and intense block for prolonged operation with postopera-

tive pain control. In addition, a lower dose of intrathecal bu-

pivacaine can be administered, and the level of block can be 

adjusted with an epidural catheter to achieve adequate sur-

gical anesthesia. In parturients with severe cardiovascular 

disease, a lower dose of intrathecal bupivacaine and slowly 

titrated local anesthetics lead to minimal hemodynamic 

changes, and therefore, a sudden onset of hypotension may 

be prevented effectively. CSE has a beneficial effect on obese 

parturients with cardiovascular diseases. 

General anesthesia 

In Korea, approximately 28.8% of cesarean sections have 

been performed under general anesthesia over the past five 

years [35], but the rate of general anesthesia limited to the 

obese parturient group has not yet been reported. The rate of 

general anesthesia in Korea is significantly higher than that in 

Western countries [36]. Considering that the fatal complica-

tion rate is high under general anesthesia, if possible, it would 

be desirable to replace general anesthesia with regional anes-

thesia. Owing to the anatomic and physiologic changes in 

obese mothers, difficult intubation and urgent desaturation 

can occur in such patients. Therefore, proficient assistance 

may be needed to maintain airways. The jaw-thrust maneu-

ver can also require the use of both hands of the anesthesiolo-

gists, and therefore, other staff may be needed for positive 

pressure ventilation and downward pressing on the cricoid 

cartilage. Various equipment (such as laryngoscope with 

short blades, supraglottic airway devices, video laryngoscope, 

fiberoptic intubation devices, Bullard laryngoscope, or crico-

thyrotomy devices) should be prepared for difficult intubation 

situations. If intubation fails, the intubation failure algorithm 

must be started, and help must be requested immediately 

[37]. If intubation is expected to be difficult, rapid sequence 

induction is recommended, and during apnea, pregnant 

women fall into hypoxia faster, with obese mothers reaching 

hypoxia even faster; therefore, sufficient preoxygenation 

should be performed before initiating general anesthesia. 

Proper parturient positioning for the best laryngoscopic view 

can assist in securing a difficult airway. The ramped position 

improves the laryngoscopic view compared to the traditional 

sniffing position and can be accomplished by elevating the 

head of an obese parturient above the shoulders by modifying 

the operating table or by applying blankets under the upper 

body [38,39] (Fig. 1). As soon as the parturient is transferred to 

the operating table, the facial mask is firmly fixed to the face, 

and oxygen administration begins subsequently. Preoxygen-

ation is an essential process for delaying the desaturation of 

obese mothers and providing sufficient oxygen. The dosage of 

induction anesthetics in obese women should be calculated 

based on the ideal body weight rather than the actual weight 

[40]. Succinylcholine and rocuronium are widely used as neu-

romuscular blockers for rapid tracheal intubation during gen-

eral anesthesia. One study attempted to determine the appro-

Fig. 1. Comparison of positions suitable for tracheal intubation 
in morbidly obese parturients. (A) Sniffing position. (B) Ramped 
position (by applying blankets under the upper body). (C) Ramped 
position (by modifying the operating table). Modified from the 
book of The Korean Society of Obstetric Anesthesiologist (Obstetric 
anesthesia 2016: 351-4) [39].

A

B

C
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priate dose of succinylcholine for the ideal intubating condi-

tion in the non-pregnant morbidly obese group, concluding 

that 1.0 mg/kg based on the total body weight provides both 

complete paralysis and satisfactory intubating conditions [41]. 

Alternatively, rocuronium may be administered to provide an 

adequate laryngoscopic condition at a dose of 1–1.2 mg/kg 

based on ideal body weight [42]. Sugammadex can be admin-

istered to reverse the neuromuscular blocking induced by ro-

curonium or vecuronium in a short time [43]. In the supine 

position under general anesthesia, early closure of small air-

ways due to decreased functional residual capacity, adminis-

tration of volatile anesthetics, neuromuscular blockers, and 

cephalad retraction of the panniculus may lead to pulmonary 

hypoxemia. Many interventions (high tidal volumes, high in-

spired oxygen, and the use of positive end-expiratory pres-

sure) have been used to maintain appropriate arterial oxygen-

ation. Tracheal extubation should only be attempted in fully 

awake parturients with appropriate reversal of neuromuscular 

blockers, as failed extubation may occur easily in obese partu-

rients [44]. A 30° head-up tilting is an excellent position for 

tracheal extubation in obese patients compared to a simple 

supine position [45]. 

Postoperative management 

The risk of postoperative complications (hypoxemia, pul-

monary atelectasis, deep vein thrombosis, pulmonary ede-

ma, postpartum cardiomyopathy, and wound complica-

tions) is very high in the obese parturient group [46]. More-

over, a BMI-dependent decrease in respiratory function may 

occur even after regional anesthesia [47]. Postoperative pul-

monary events may lead to severe complications. Therefore, 

postoperative early ambulation has also been reported to 

improve respiratory function during the postoperative peri-

od [47]. In morbidly obese parturients, postpartum compli-

cations occur after cesarean section and do not occur after 

vaginal delivery [44]. Postoperative pain should be properly 

controlled and reduced to facilitate postoperative mobiliza-

tion and lung care because postoperative pulmonary com-

plications are very important determinants of prognosis. 

PCEA with dilute local anesthetics mixed with opioids may 

improve the quality of postoperative pain relief. The risk fac-

tor of thrombosis is associated with pregnancy, cesarean 

section, and obesity, and postoperative pulmonary throm-

boembolism remains a major cause of maternal mortality. 

Both pharmacological and mechanical interventions can be 

used for prophylaxis; therefore, perioperative use of an ade-

quate anticoagulant and intermittent pneumatic compres-

sion are recommended [48]. In obese parturients, postoper-

ative wound complications occur more frequently than in 

the non-obese group, which often leads to prolonged recov-

ery and long hospitalization, and the midline vertical ab-

dominal incision is associated with a higher incidence of 

wound complications than a Pfannenstiel incision [49]. 

Morbidly obese parturients may be hospitalized for signifi-

cantly longer duration because of the increased incidence of 

postoperative complications and antepartum medical dis-

ease. The length of hospital stay and costs in morbidly obese 

parturients have been shown to increase after both vaginal 

delivery and cesarean operations [50]. 

CONCLUSIONS 

The high prevalence of obese parturients may lead to ma-

ternal and fetal morbidity and can also increase the inci-

dence of side effects from labor, cesarean section, and anes-

thesia; therefore, careful evaluation and preparation before 

delivery and surgery is needed in such cases. Prior to the ce-

sarean section for obese parturients, detailed communica-

tion between the anesthesiologist and obstetrician regarding 

the parturients’ medical condition and details of surgery and 

anesthesia for the parturient should be established. Neurax-

ial anesthetic techniques are the gold standard method in 

morbid parturients, but neuraxial anesthesia may be con-

verted to general anesthesia because of the prolonged oper-

ation time or technical failure; therefore, airway evaluation 

and equipment for airway assistance must be in place at all 

times. For rapid recovery from surgery, adequate postopera-

tive pain control and an adjusted anticoagulant dose for an 

appropriate duration are recommended. Careful observa-

tion of airway obstruction is required in morbid parturients 

because respiratory depression after delivery and obstruc-

tive sleep apnea can occur in such cases. 
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