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Obesity is a growing problem in the western as well as developing world. The World Health
Organisation (WHO) describes obesity, which is more common in women
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Obesity is a growing problem in the western as well as developing world. The World Health
Organisation (WHO) describes obesity, which is more common in women, as a pandemic
and warns that the greater future burden of obesity will affect developing countries. The

obesity pandemic originated in the US and crossed to Europe and the world's other rich
nations before, remarkably, it penetrated even the world's poorest countries especially in
their urban areas. (1)

Higher prevalence of obesity and abdominal obesity has been seen in women compared

with men in many developing countries, consistent with the sedentary lifestyle. For

example, the prevalence of obesity in adults in Seychelles was 5-fold more in women
compared with men (20.9 vs. 4.2%, respectively).

(2)

Furthermore, in this population, the

prevalence of obesity in women increased from 8.9% at age 25–34 yr to 29.4% at age 35–44
yr and reached a plateau thereafter, whereas the prevalence did not change with age in
men. Other developing countries show similar trends regarding higher prevalence of obesity
in women. (3, 4)

Obesity and related morbidity: Obesity increases the risk of many physical and mental

conditions. A combination of medical disorders which includes: type 2 diabetes mellitus,
high blood pressure, high blood cholesterol, and high triglyceride levels is called metabolic
syndrome.(5) Complications are either directly caused by obesity or indirectly due to poor
diet or a sedentary lifestyle. One of the strongest associations is with type 2 diabetes

mellitus. Health effects occur either due to increased fat mass (such as osteoarthritis,
obstructive sleep apnea) or those due to the increased number of fat cells (diabetes, cancer,

cardiovascular disease, non-alcoholic fatty liver disease).(6) Increases in body fat alter the
body's response to insulin, potentially leading to insulin resistance. Increased fat also
creates a proinflammatory state and a prothrombotic state. (7, 8)
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Obesity and Anaesthesia: Surgery in obese females has always been a challenge to an
anaesthetist. These patients come either for general surgery or for certain high-risk

surgeries like cardiac, laproscopic, bariatric and obstetric surgeries. When these patients
come for anaesthetic check up, following points are to be taken into consideration:
i.

Anatomical: Excess of fat can cause difficulty in giving blocks due to difficult

positioning and difficult needle placement. During general anaesthesia, they can
have difficult intubation, difficult ventilation and problems during extubation.

ii.

Respiratory and cardiovascular: Patients can have hypoxia, obstructive sleep apnea,

hypertension, coronary artery disease, increased workload on heart and heart
failure. Attention should focus on airway, cardio-respiratory status, systemic

hypertension, pulmonary hypertension, signs of right and/or left ventricular failure,
and ischemic heart disease. Signs of cardiac failure such as increased jugular venous

pressure, added heart sounds, pulmonary crackles, hepatomegaly, and peripheral
edema may be difficult to detect. The most common symptoms of pulmonary
hypertension include exertional dyspnea, fatigue, and syncope, which reflect an
inability to increase cardiac output during activity.

(9)

Identification of tricuspid

regurgitation with echocardiography is the most useful confirmation of pulmonary
hypertension.(10) An electrocardiogram may demonstrate signs of right ventricular

hypertrophy, such as tall precordial R waves, right axis deviation, and right
ventricular strain. Chest radiograph may show evidence of underlying lung disease

and evidence of prominent pulmonary arteries. Mild to moderate pulmonary

hypertension warrants avoidance of hypoxemia, nitrous oxide and other drugs that
may further worsen pulmonary vasoconstriction. Inhaled anaesthetics may be
beneficial because they cause bronchodilation and decrease hypoxic pulmonary
vasoconstriction.(11)
iii.

Endocrine and metabolic: The obese patients usually have concomitant type 2
diabetes mellitus, thyroid disorders, hyperglycemia, hypertriglyceridemia and
electrolyte abnormalities and should be evaluated for the same during pre-operative
check-up.

iv.

Nutritional: Improper diet and intermittent starvation for loosing weight can lead to
nutritional abnormalities including vitamin B12, iron, calcium, and folate
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deficiencies. With rapid weight loss, patients may also be protein depleted.
Electrolyte and coagulation indices should be checked before surgery, particularly if
patient compliance has been poor or if the patient is acutely ill. Chronic vitamin K

deficiency can lead to an abnormal prothrombin time with a normal partial
thromboplastin time because of deficiency of clotting factors II, VII, IX, and X.(12,13)
v.

Peripheral and central venous access and arterial cannulation sites should be
evaluated during the preoperative examination and the possibility of invasive
monitoring should be discussed with the patient. Baseline arterial blood gas

measurements will help to evaluate carbon dioxide retention and provide guidelines

for perioperative oxygen administration and possible institution of and weaning from
postoperative ventilation.

Laproscopic surgeries and caesarean section are the most common surgeries being
performed in obese females.

Laparoscopy and Anesthesia: Pneumoperitoneum causes systemic changes during

laparoscopy. The gas most often used for this purpose is carbon dioxide. Positioning, such as

Trendelenburg (head down), can worsen the systemic changes of pneumoperitoneum.(14)

Systemic vascular resistance is increased with increased intraabdominal pressure (IAP). It
affects the venous return and myocardial performance. (15) Compression of the inferior vena

cava occurs at an IAP >20 mm Hg, with decreased venous return from the lower body and

consequent decreased cardiac output.(15) Increased renal vascular resistance decreases renal

blood flow and GFR. Abdominal viscera further exert weight on the diaphragm during
Trendelenburg positioning, causing a reduction in vital capacity. Sometimes cephalad

displacement of the diaphragm and carina from pneumoperitoneum can cause

displacement of a firmly secured endotracheal tube. Hypercarbia and hypoxemia may be
caused by ventilation-perfusion mismatch because of restriction of diaphragmatic mobility

from pneumoperitoneum that leads to uneven distribution of ventilation to the
nondependent part of the lung. Absorption of carbon dioxide can worsen hypercarbia and

acidosis, which can be offset by hyperventilation. Catastrophic complications that should be
kept in mind include massive gas embolism, pneumothorax, & mediastinal emphysema. (16)
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Obese pregnant females and Anaesthetic considerations:

Physiological changes occur in both pregnancy and obesity which can be additive, resulting
in significant challenges for the anaesthetist. Morbid obesity is often associated with

infertility but many women become pregnant when weight is lost. Obese women may
already have pre-existing disease with end organ damage e.g. diabetes, hypertension
&ischemic heart disease.

Obesity increases almost all the complications of pregnancy and delivery :(17)
• Increased miscarriages.
• Increased fetal abnormality e.g. cardiac and neural tube defects and detection may be
difficult due to sub-optimal view at ultrasound.

• Increased premature delivery.
• Gestational diabetes
• Pre-eclampsia (risk increases with increasing BMI).
• Increased post partum haemorrhage.
• Peripartum cardiomyopathy.
• Increased risk of Caesarean section (CS). This risk increases as BMI increases and over
40% of women with BMI >40 may require caesarean delivery.
• Increased risk of thromboembolic events.
• Increased wound infection/ wound breakdown.
• Increased infection of the uterus (endometritis).
• Low vaginal delivery rate after CS with increased risk of uterine rupture.
• Increased rate of induction e.g. for large baby /diabetes/ pre eclampsia. Induction may
often be unsuccessful in the obese.

• Increased augmentation of labour.
• Increased postnatal depression reducing the chance of successful weight loss post
delivery.

• The uterus in the obese can be infiltrated by fat, like other organs including the liver

and heart, and this may explain its poor contractile ability both pre and post delivery.
Pushing can be ineffective and intra-abdominal fat can obstruct labour.
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Anaesthesia in obese parturients:

The safety of obstetric anaesthesia for caesarean delivery has improved because of the
increasing use of regional anaesthesia and better management of general anaesthesia in
modern clinical practice. However, the incidence of obesity, with its attendant health,
anaesthetic and obstetric risks, has increased significantly. Obesity in parturients is also

associated with an increased caesarean delivery rate and risks of adverse obstetric and
perinatal outcomes.

Regional anaesthesia, when compared with general anaesthesia, offers several advantages,
including minimal airway intervention, minimal cardiopulmonary depression, decreased
intra- and postoperative opioid and sedative requirements, decreased postoperative nausea
and vomiting, and shortened hospital stay.

Considerations in obese parturients while giving regional anaesthesia are :( 18)

1. It can be technically difficult to perform due to problems with patient positioning.

2. A failed or incomplete block may require general anesthesia and tracheal intubation.

3. Obese patients normally have smaller cerebrospinal fluid (CSF) volumes than normal
weight patients, and these changes are further exaggerated in the obese parturient.

Further decreased CSF volume due to increased abdominal pressure (obesity or
pregnancy) may produce more-extensive neuraxial blockade.

4. The epidural space volume is also reduced, due to adipose infiltration and increased
venous distension from aortocaval compression and increased intra-abdominal pressure,
resulting in higher spread of local anaesthetic and in higher risk of hypotension and
respiratory difficulty.

Although regional anaesthesia is much safer than general anaesthesia, it is worth reminding
that approximately a quarter of all obstetric anaesthesia related deaths are associated with

the administration of regional anaesthesia (70% with epidural anaesthesia, 30% with spinal

anaesthesia). Therefore, the major challenges in regional anaesthesia for obese pregnant
women are the identification of appropriate dose and to handle the complications.

General anaesthesia presents many challenges and should be avoided if possible for a
number of reasons. There are many airway and ventilation challenges. It is well known that
failed intubation is more common in the pregnant (1:250) than non-pregnant woman

(1:2000) and pregnant women are at increased risk of regurgitation and acid aspiration.(17)
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Due to decreased FRC and increased oxygen consumption, pregnant obese women

desaturate rapidly following induction. Head and neck positioning for intubation can be very
difficult in the obese parturient and time should be taken to ensure that the best position is
achieved prior to induction.

Adequate pre-oxygenation is essential and measures to avoid aorto-caval compression
should be taken. A full range of difficult intubation equipment should be immediately

available and awake fibreoptic intubation is an option if general anaesthesia is required and
difficult intubation is predicted. Once intubated, airway pressures may be high. Positive End

Expiratory Pressure (PEEP) can help with oxygenation and head up positioning may improve
respiratory compliance. (17)

Postoperative Care in obese patients:

Effective analgesia is essential to manage post operative pain, encourage mobilisation and

help reduce the risk of thromboembolic complications. Analgesics e.g. paracetamol and
non-steroidal anti-inflammatory drugs, if not contraindicated, should be prescribed regularly
and may help reduce the requirements for opioids and limit their associated side effects.

Care should be taken at extubation. In the obese, it may be preferable to extubate women

awake in the sitting position to optimise ventilation. Post operative physiotherapy should be
organised and pressure relieving mattresses should be used to prevent pressure sores. Post-

operative oxygen therapy may reduce the risk of hypoxia that in turn reduces infection. If
the patient is normally on CPAP at night this should be continued. (19) Women should be

encouraged to mobilise as soon as possible as this helps with respiratory mechanics and
prevention of thromboembolic complications. A 45% incidence of atelectasis has been

reported in obese patients after upper abdominal surgery, and initiation of continuous
positive airway pressure (CPAP) treatment has been advocated, starting in the recovery
room and continuing overnight, to prevent postoperative acute airway obstruction.(20,21)

Obese parturients are at high risk of thromboembolic complications and this risk is

increased if they have undergone an operative procedure. Early mobilisation should be
encouraged, dehydration avoided and calf compression devises used in all patients. In
addition, post delivery heparin thromboprophylaxis should be prescribed.

Obesity is associated with many physiological changes that can result in a reduced ability to
cope with the demands of any surgery, pregnancy, labour and delivery. These women are at

high risk and present a real challenge to the anaesthetist and all the team involved in their
7
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care. Management should be planned in advance and the necessary equipment and
expertise made available.
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