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Introduction
The demographic profile of the contemporary obstetric population 
has undergone a radical transformation over the past four decades, 
marked by an exponential rise in the incidence of maternal obesity. 
The World Health Organization (WHO) and international obstetric 
consensus panels classify maternal obesity based on Body Mass 
Index (BMI) at the initial antenatal booking visit, defining Class 
I obesity as a BMI of 30.0–34.9 kg/m², Class II as 35.0–39.9 kg/
m², and Class III (severe or morbid obesity) as a BMI of 40.0 kg/
m² or greater. As millions of parturients globally enter labor wards 
within these high-risk categories, obstetric anesthesia providers 
face an unprecedented volume of complex clinical presentations.

Pregnancy represents a state of extreme, although temporary, 
homeostatic adaptation designed to maximize substrate delivery to 
the developing uteroplacental unit. When these normal gestational 
alterations are superimposed upon the structural and metabolic 
pathologies inherent to obesity, the patient's baseline physiologic 
reserve is drastically depleted. This convergence creates a 
clinical environment where the threshold for decompensation is 
exceedingly low, and technical procedures that are routine in lean 
individuals become highly complex and hazardous [1].

Epidemiological data underscore the broad clinical vulnerabilities 
seen in this group. Obese parturients have significantly higher 
rates of induction failure, prolonged first and second stages of 
labor, shoulder dystocia, instrumental delivery, and emergency 
lower segment cesarean sections (LSCS). Beyond obstetric 
challenges, anesthesia-related complications remain a leading 
source of preventable severe maternal morbidity. Historically, 
airway disasters and failed regional anesthesia under emergency 
conditions were primary drivers of direct maternal mortality. 
While advances in videolaryngoscopy and specialized critical care 
tracking have significantly improved safety profiles, managing a 
severely obese patient during labor or operative delivery requires 
careful advance planning and precise technical execution.

This article provides a long-form, multi-system reference manual 
detailing the clinical concerns and management algorithms for 
the obese parturient. By exploring maternal cardiovascular, 
respiratory, and metabolic adaptations, addressing the structural 
and anatomical hurdles of neuraxial and airway interventions, 
providing evidence-based techniques to overcome difficult 
intravenous access, and synthesizing management goals for 
concurrent comorbidities, this work delivers a definitive clinical 
roadmap for anesthesia providers practicing in modern high-acuity 
obstetric settings [2].
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ABSTRACT
The converging forces of a global obesity pandemic and advancing maternal age have dramatically reshaped modern obstetric anesthesia practice. Obesity, 
defined as a body mass index (BMI) of 30 kg/m² or higher, introduces vast physiological, anatomical, and metabolic changes that significantly compromise 
maternal functional reserves. This article provides an extensive, multi-system, evidence-based analysis of the anesthetic concerns and perioperative 
management of the obese parturient. We comprehensively trace the compounding impacts of maternal adiposity on cardiovascular and respiratory 
frameworks, delineating how mechanical constraints induce rapid arterial desaturation and accelerated ventricular strain. Moving beyond systemic 
physiology, we examine the structural distortions of the neuraxial landscape, where obscured bony landmarks and altered epidural architecture heighten 
first-pass placement failure.

To counter these barriers, we detail technical interventions, featuring the routine implementation of pre-procedural ultrasound mapping, specialized 
needle selections, and optimal patient biomechanics. Airway management protocols are deeply analyzed, highlighting the integration of the ramped 
positioning matrix, continuous positive airway pressure (CPAP), high-flow nasal oxygen (HFNO), and the definitive management of the 'Cannot Intubate, 
Cannot Oxygenate' (CICO) emergency via advanced scalpel-bougie front-of-neck access. Finally, the review addresses the intricate management of 
difficult peripheral intravenous access and the systemic implications of frequent comorbidities, including preeclampsia, obstructive sleep apnea (OSA), 
and metabolic dysfunction. Concluding with an exhaustive clinical matrix governing elective versus emergent lower segment cesarean sections (LSCS), this 
text establishes a robust, highly detailed framework for multidisciplinary obstetric care.



Citation: Ng Jo Sheng (2026) Anesthetic Concerns and Management in the Obese Parturient: A Comprehensive Clinical Review. Journal of Surgery & Anesthesia 
Research. SRC/JSAR-317.  DOI: doi.org/10.47363/JSAR/2026(7)272

J Sur Anesth Res, 2026                       Volume 7(8): 2-8

Maternal Physiology and the Compounding Effects of Obesity
Cardiovascular Adaptations and Pathophysiology
In a healthy lean pregnancy, plasma volume expands by up to 
50%, while total red blood cell mass increases by 20% to 30%, 
culminating in a physiologic anemia that optimizes uterine 
blood flow and protects against intrapartum hemorrhage. This 
hyperdynamic state is sustained by an increase in resting cardiac 
output (CO) by 30% to 50%, driven initially by an increased 
stroke volume (SV) and later by an elevated maternal heart rate 
(HR). Concurrently, systemic vascular resistance (SVR) plummets 
under the influence of progesterone-induced vascular smooth 
muscle relaxation and the creation of the low-resistance placental 
circulation.

When severe obesity coexists with pregnancy, this hyperdynamic 
model is pushed to its absolute physiological limits. Adipose tissue 
is highly metabolically active and richly vascularized, requiring 
an estimated 2 to 3 mL of extra blood flow per minute for every 
100 grams of fat tissue deposited. To meet this massive circulatory 
demand, the obese parturient experiences an exaggerated 
intravascular volume expansion far beyond normal gestational 
levels. This chronic volume overload causes a proportional rise 
in resting cardiac output, which increases linearly with maternal 
weight. Because the resting stroke volume is already maxed out 
to meet baseline metabolic demands, the heart possesses minimal 
additional reserve to handle the severe hemodynamic fluctuations 
triggered by labor contractions or acute surgical stress [3].

The structural cost of this chronic cardiac strain is profound. Over 
years of handling elevated filling pressures and volume overload, the 
left ventricle undergoes progressive eccentric remodeling, leading 
to ventricular wall thickening and chamber dilation. This state, 
frequently termed 'obesity cardiomyopathy', worsens myocardial 
compliance and induces diastolic dysfunction. Consequently, any 
acute elevation in afterload (such as a hypertensive crisis or a 
laryngoscopy response) or a sudden fluid bolus can cause a rapid 
spike in left ventricular end-diastolic pressure, precipitating acute 
cardiogenic pulmonary edema.

Furthermore, mechanical positioning dramatically impacts this 
fragile cardiovascular loop. When an obese parturient assumes a flat 
supine position, the weight of the large gravid uterus, compounded 
by a thick, heavy anterior abdominal panniculus, this exerts intense 
physical compression upon both the inferior vena cava (IVC) and 
the descending abdominal aorta. This aortocaval compression 
severely impedes venous return to the heart, causing a rapid decline 
in cardiac preload. In lean parturients, compensatory baroreceptor-
mediated vasoconstriction can partially offset this drop; however, 
in the severely obese patient, whose sympathetic tone is already 
chronically elevated and whose cardiac compliance is poor, supine 
hypotensive syndrome manifests with rapid systemic hypotension, 
maternal syncope, and profound fetal hypoxemia driven by 
decreased uteroplacental perfusion pressure [4].

Respiratory Changes and Vulnerabilities
The respiratory alterations of normal pregnancy are largely driven 
by hormonal influences and mechanical displacement. Progesterone 
acts as a direct central respiratory stimulant, increasing minute 
ventilation by 40% to 50%, primarily through an elevated tidal 
volume (VT) rather than a changes in respiratory rate. This 
hyperventilation induces a chronic respiratory alkalosis with a 
normal arterial partial pressure of carbon dioxide (PaCO2) shifting 
down to 28–32 mmHg. Anatomically, the expanding uterus elevates 
the diaphragm by approximately 4 cm, reducing the functional 
residual capacity (FRC) by 10% to 20% in the late third trimester.

In the obese parturient, the mechanical restrictions on the 
respiratory system are heavily compounded. Massive fat deposition 
across the chest wall, upper torso, and abdominal visceral spaces 
imposes a severe elastic load, reducing the compliance of the 
entire respiratory apparatus. The diaphragm is pushed cephalad 
not only by the gravid uterus but also by a massive volume of 
intra-abdominal fat. As a direct result, the functional residual 
capacity (FRC) decreases drastically, often falling by 40% to 50% 
compared to non-obese, non-pregnant controls. Crucially, this 
places the patient's resting FRC well below her closing capacity 
(CC) during normal, un-instrumented tidal breathing. Small 
airways in the dependent zones of the lungs collapse prematurely 
during normal expiration, triggering widespread micro-atelectasis, 
severe ventilation-perfusion (V/Q) mismatching, and a large 
intrapulmonary shunt [5].

This extreme structural limitation is coupled with a massive 
increase in basal metabolic rate. The combined demands of fetal 
development and the metabolic upkeep of extensive maternal 
adipose tissue accelerate oxygen consumption (VO2) and carbon 
dioxide production (VCO2) by more than 30% above lean 
pregnant values. The clinician is therefore faced with a dangerous 
physiological combination: a patient with a tiny oxygen reservoir 
(depleted FRC) who is consuming oxygen at an accelerated rate. 
During any period of apnea-such as the critical window between 
induction of general anesthesia and successful tracheal intubation-
the obese parturient will desaturate at an alarming speed. While 
a lean patient may maintain safe arterial oxygen saturation for 
several minutes following meticulous pre-oxygenation, a morbidly 
obese parturient can progress from an oxygen saturation (SpO2) 
of 100% to less than 80% in under 45 to 60 seconds, leaving 
virtually zero margin for technical delay or anatomical difficulty.

Gastrointestinal and Metabolic Disruption
The gastrointestinal tract undergoes significant alterations during 
gestation, primarily mediated by high levels of circulating 
progesterone, which relaxes vascular and gastrointestinal smooth 
muscle. This hormonal shift reduces the resting tone of the lower 
esophageal sphincter (LES), while the physical growth of the 
uterus alters the gastroesophageal junction angle. These factors 
combine to increase the prevalence of gastroesophageal reflux 
disease (GERD) in pregnancy.

Obesity worsens this risk. The mass of the anterior abdominal 
panniculus, combined with visceral fat accumulation, creates 
a state of chronic intra-abdominal hypertension. This elevated 
pressure exerts a continuous upward force on the stomach, 
directly overcoming the weakened lower esophageal sphincter 
and increasing the incidence of hiatal hernias. Consequently, 
the obese parturient presents with a high residual gastric volume 
and increased gastric acidity, even after prolonged periods of 
fasting. During labor, or under the influence of systemic opioids, 
gastric emptying is further delayed. This combination places 
the obese parturient at high risk for passive regurgitation and 
pulmonary aspiration of acidic gastric contents (Mendelson’s 
syndrome) during airway interventions under general anesthesia, 
a condition that carries severe morbidity and mortality due to 
chemical pneumonitis [6].

Neuraxial Anatomy and Technical Difficulty
Loss of Surface Landmarks and Palpation Failures
Neuraxial blocks (epidural, spinal, or combined spinal epidural) 
are the gold standard for providing labor analgesia and surgical 
anesthesia for cesarean delivery. They avoid the profound risks 
of airway loss and pulmonary aspiration associated with general 
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anesthesia in this population. However, executing these techniques 
requires precise anatomical localization, which is hindered by 
maternal adiposity.

The primary challenge is the loss of reliable surface landmarks. 
In standard anesthetic practice, clinicians rely on the palpation of 
the lumbar spinous processes and the identification of Tuffier’s 
line-an imaginary horizontal line connecting the highest points 
of the iliac crests, which traditionally crosses the spinal column 
at the L4 spinous process or the L4-L5 interspace. In the obese 
parturient, a thick subcutaneous fat layer, often measuring several 
centimeters deep over the lumbar spine, completely obscures 
these bony prominences. Palpation of the interspaces becomes 
impossible, forcing the clinician to rely on visual estimates of the 
midline, which are frequently inaccurate due to asymmetrical fat 
deposition or a deviated gluteal cleft.

Furthermore, fat deposition over the pelvic girdle distorts the 
alignment of Tuffier’s line, typically shifting it cephalad by one or 
two interspaces. Anesthetists attempting blind, landmark-guided 
needle insertion risk placing the needle at a significantly higher 
level than intended (e.g., L1-L2 or L2-L3). Given that the conus 
medullaris can terminate as low as the L2 vertebral body in some 
adult populations, this landmark distortion introduces a direct risk 
of mechanical spinal cord injury or conus trauma during spinal 
needle advancement [7-8].

Altered Depth and Needle Dynamics
As body mass index escalates, the physical distance from the skin 
surface to the ligamentum flavum increases significantly. Detailed 
radiologic and ultrasonographic studies demonstrate that while 
the average skin-to-epidural-space depth in a lean parturient range 
between 4 and 5 cm, this distance frequently exceeds 8 to 11 cm 
in the severely obese patient. In individuals with extreme Class 
III obesity (BMI 50 kg/m²), the epidural space may lie up to 13 
to 15 cm beneath the skin surface.

This expanded depth introduces complex technical challenges. 
A standard Tuohy needle measures 9 cm in length. When 
managing a patient whose epidural space is located 10 cm deep, 
a standard needle will prove entirely inadequate, failing to reach 
the ligamentum flavum even when hubbed against the skin. 
Anesthesia providers must identify these patients early and ensure 
the availability of specialized, long-axis neuraxial needles (11.4 
cm or 15 cm in length). However, these longer needles possess 
increased flexibility, making them prone to significant lateral or 
vertical deviation as they pass through multiple dense layers of 
subcutaneous fat, which complicates precise midline advancement.

Additionally, the tactile feedback that guides an anesthetist through 
tissue layers is altered in the obese patient. The classic 'loss of 
resistance' (LOR) technique relies on identifying the transition 
from the high resistance of the dense ligamentum flavum to 
the sudden drop in pressure within the epidural space. Obese 
subcutaneous tissues frequently contain pockets of soft fat, liquid 
necrosis, or dense fibrous tissue bands. As the needle traverses 
these unhomogeneous layers, the operator may encounter multiple 
false-positive losses of resistance. Advancing a needle based on 
a false LOR can result in premature accidental dural puncture, 
creating a large-bore tear in the dura that leads to a severe post-
dural puncture headache (PDPH) or potential neurological injury 
[9-10].

Altered Neuraxial Space Dynamics
Once the neuraxial space is successfully accessed, the distribution 
and behavior of local anesthetics remain distinctly altered in 
the obese parturient. The chronic elevation of intra-abdominal 
pressure characteristic of severe obesity forces blood away from 
the abdominal viscera and into the low-resistance collateral 
pathways of the internal vertebral venous plexus. This causes 
significant engorgement of the epidural veins within the spinal 
canal. The physical expansion of these venous networks takes up 
valuable space, directly reducing the available volume of both the 
epidural space and the intrathecal (subarachnoid) space.

Consequently, for any given dose of local anesthetic injected into 
the subarachnoid or epidural space, the drug tracks further cephalad 
than it would in a lean patient. This altered space dynamic places 
the obese parturient at high risk for developing an unexpectedly 
high neuraxial block. A sensory block extending above the T4 
dermatome can impair the function of the intercostal muscles and 
the accessory respiratory muscles. In a patient whose respiratory 
reserve is already compromised by a low FRC, a high block can 
precipitate severe respiratory distress and an inability to clear 
secretions, creating an urgent airway emergency. Furthermore, 
widespread sympathetic blockade from a high block causes severe 
systemic hypotension and a drop in cardiac output, worsening 
myocardial perfusion and uteroplacental blood flow [11].

Ways to Overcome Neuraxial Challenges
Precision Patient Biomechanics and Positioning
Overcoming the technical difficulties of neuraxial placement 
in the obese parturient requires careful optimization of patient 
positioning. The standard lateral decubitus position is highly 
ineffective in this population; the heavy abdominal panniculus and 
flank fat sag downward under the influence of gravity, distorting 
the midline, obscuring the spine, and twisting the lumbar vertebrae 
out of their true horizontal alignment.

The sitting position is therefore the preferred posture for neuraxial 
insertion in the obese parturient. In this position, gravity works in 
the clinician’s favor, pulling the abdominal panniculus downward 
and forward away from the lumbar region, which helps align the 
skin tissues along the anatomical midline. To maximize success, 
the biomechanics of the sitting position must be optimized. The 
patient should sit on the extreme edge of the operating table 
or bed, with her feet supported on a height-adjustable stool to 
flex the hips. Rather than simply leaning forward from the waist 
which can cause the thoracic spine to sag without opening the 
lumbar spaces, the patient must be coached to 'slouch like an 
angry cat'. This involves actively tucking the pelvis under, pulling 
the umbilicus toward the spine, and dropping the chin to the 
chest. This posture maximizes the physical separation between 
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the lumbar spinous processes, widening the interlaminar window 
for needle advancement.

Given the physical challenges of maintaining this position, 
the utilization of dedicated assistants is essential. One or two 
healthcare providers should stand directly in front of the patient 
to provide continuous physical support, steady her balance, 
and prevent sudden movements. In cases of severe apron-like 
panniculus development, the assistant may need to manually lift 
and retract the abdominal fat pad cephalad or laterally to keep 
it from pulling the lumbar skin downward, which can distort the 
underlying tissue alignment over the target interspaces.

Pre-Procedural Ultrasonography
The integration of pre-procedural neuraxial ultrasound has 
transformed the management of the difficult neuraxial space in 
obese patients. Using a low-frequency (2–5 MHz) curved array 
(convex) transducer which provides the deep tissue penetration 
necessary to image structures through thick adipose layers, the 
anesthesia provider can perform a systematic scan of the lumbar 
spine before any needle insertion.

The Ultrasound Examination follows a structured approach, 
utilizing two primary views:
•	 Paramedian Sagittal Oblique (PSO) View: The transducer 

is placed 1–2 cm lateral to the midline in a longitudinal 
orientation and angled slightly inward toward the spinal 
canal. This view displays a characteristic 'sawtooth' pattern 
formed by the interlocking laminae. Moving the probe allows 
the clinician to accurately count the hidden vertebral levels 
from the solid sacrum upward, ensuring the selection of a 
safe lumbar interspace (e.g., L3-L4) and avoiding the risk 
of high spinal placement.

•	 Transverse Axial (TA) View: The transducer is rotated 
90 degrees into a horizontal orientation directly over the 
selected interspace. This view is critical for identifying the 
true anatomical midline, which is marked by the symmetrical 
alignment of the articular processes on either side. Deep 
within the center of this acoustic window, the ultrasound 
reveals the 'target complex', consisting of the posterior 
complex (ligamentum flavum and dura mater) and the anterior 
complex (posterior longitudinal ligament and vertebral body). 
The fluid-filled subarachnoid space appears as an anechoic 
(dark) space between these two highly reflective complexes.

By measuring the distance from the skin surface to the posterior 
complex on the ultrasound screen, the clinician obtains an accurate 
estimate of the true depth to the epidural space. This measurement 
alerts the clinician if a specialized long needle is required and helps 
distinguish true loss of resistance from false superficial drops. 
The intersection of the true midline and the optimal interspace is 
marked directly on the patient’s skin, establishing a precise target 
and insertion angle that reduces needle redirections, minimizes 
bone contact, and improves patient comfort [12-15].

Advanced Insertion Strategies and Paramedian Approach
When using the classic midline approach, the neuraxial needle must 
traverse the supraspinous and interspinous ligaments. In the obese 
patient, these midline tissues are frequently tough, calcified, or 
distorted by chronic postural adjustments. If the midline approach 
fails or feels obstructed, the clinician should consider using the 
paramedian approach.

The paramedian approach bypasses the supraspinous and interspinous 
ligaments entirely. The needle insertion point is located approximately 
1.5 to 2 cm lateral to the upper edge of the spinous process below the 
target interspace. The needle is advanced through the subcutaneous 
fat and paraspinal muscles, angled slightly cephalad and medially 
toward the midline. This approach offers a distinct advantage in the 
obese patient: it avoids the dense midline ligaments and targets a 
wider anatomical window into the epidural space (the interlaminar 
foramen). This reduces the likelihood of encountering bone and 
provides a more direct path when the true midline skin tissue is 
distorted by a heavy panniculus.

Furthermore, early planning is essential. A proactive approach—often 
termed the 'prophylactic labor epidural'—involves placing an epidural 
catheter early during labor for any parturient with Class III obesity, 
even if she does not initially request pain relief. This ensures that 
a functioning neuraxial line is established under calm, controlled 
conditions. If labor decompensates or an emergency cesarean section 
becomes necessary, this catheter can be rapidly topped up with high-
concentration local anesthetics to establish surgical anesthesia. This 
avoids the high-risk scenario of attempting emergency neuraxial 
placement under time pressure or being forced to induce general 
anesthesia in an un-intubated obese patient.

Airway Complexities and Techniques to Manage
Pathophysiological and Anatomical Constraints
When a neuraxial block is contraindicated, fails, or escalates 
unacceptably, general anesthesia becomes necessary. In this scenario, 
managing the airway of an obese parturient represents a high-risk 
challenge in obstetric anesthesia. Pregnancy itself causes significant 
changes to the upper airway, driven by estrogen-mediated vascular 
engorgement, generalized fluid retention, and capillary hyperemia. 
These factors cause marked edema and friability across the pharyngeal 
and laryngeal mucosa, which is worsened by the physical stress and 
pushing efforts of labor.

Obesity severely compounds these tissue changes. Increased neck 
circumference driven by large fat deposits within the pre-tracheal, 
lateral cervical, and retropharyngeal spaces is a strong independent 
predictor of difficult laryngoscopy and intubation. This fat deposition 
narrows the pharyngeal lumen, making the airway prone to collapse 
during sedation or induction. It also restricts the range of motion at 
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the atlanto-occipital joint, limiting the patient's ability to achieve 
proper neck extension for optimal airway alignment.

Furthermore, significant breast hypertrophy is common in this 
population. Large, heavy breasts can physically obstruct the insertion 
of a standard laryngoscope handle into the oral cavity, preventing the 
blade from being properly positioned. Severe tissue edema can also 
cause a patient's Mallampati class to rapidly advance during labor, 
shifting from a reassuring Class I or II at antenatal assessment to a 
difficult Class III or IV within a few hours. This narrowing of the 
upper airway, combined with highly friable tissues that bleed easily 
upon instrument contact, sets the stage for rapid airway obstruction 
and difficult visualization [16].

Advanced Pre-Oxygenation and Ramped Positioning
Given the combination of a low functional residual capacity and 
high oxygen consumption, standard pre-oxygenation techniques are 
insufficient for the obese parturient. Placing a severely obese patient 
in a flat supine position for induction is dangerous; the abdominal 
mass restricts diaphragmatic movement, causing rapid atelectasis and 
reducing safe apnea time to seconds. Therefore, the implementation of 
the ramped position also known as the Head-Elevated Laryngoscopy 
Position (HELP) is mandatory.

Ramping involves using a specialized wedge cushion or multiple 
dense blankets arranged under the patient’s upper back, shoulders, 
neck, and head. The goal is to elevate the upper torso sufficiently 
so that an imaginary horizontal line can be drawn from the patient's 
external auditory meatus directly to the level of the sternal notch. This 
alignment maximizes the patency of the upper airway, reduces the 
physical weight of the chest wall, and improves thoracoabdominal 
compliance, which facilitates more effective ventilation and improves 
the view during laryngoscopy.

Pre-oxygenation should be maintained for a minimum of 3 to 5 
minutes of quiet tidal breathing using a tight-fitting face mask 
delivering 100% fraction of inspired oxygen (FiO2). To improve the 
oxygen reservoir, the routine use of non-invasive positive pressure is 
highly beneficial. Administering Continuous Positive Airway Pressure 
(CPAP) or Pressure Support Ventilation (PSV) at 5 to 10 cmH₂O 
during the pre-oxygenation phase helps maintain alveolar recruitment, 
prevents dependent airway closure, and expands the FRC. This can 
extend the safe apnea window by several minutes. Additionally, High-
Flow Nasal Oxygen (HFNO) via specialized wide-bore nasal cannulae 
can be used to provide continuous humidified oxygen at flow rates 
of 40 to 70 L/min. This technique allows for Transnasal Humidified 
Rapid-Insufflation Ventilator Exchange (THRIVE), maintaining 
oxygenation during apnea through micro-ventilation and extending 
the time available to secure the airway [17].

Pharmacological and Technical Airway Management
When general anesthesia is required, a Rapid Sequence Induction 
(RSI) with consistent cricoid pressure remains the standard technique 
to protect against the risk of gastric aspiration. However, applying 
cricoid pressure must be handled carefully: excessive or misdirected 
force can distort the laryngeal anatomy and worsen the laryngoscopic 
view in an already narrow airway. If visualization is difficult, the 
assistant should be instructed to relax or adjust the pressure to facilitate 
intubation.

In terms of equipment, direct laryngoscopy using standard Macintosh 
blades has largely been replaced by videolaryngoscopy as the primary 
approach for managing the obese obstetric airway. Videolaryngoscopes 
whether utilizing hyper-angulated or standard-geometry blades allow 
the operator to see around the tongue and soft tissue without requiring 
line-of-sight alignment of the airway axes. This minimizes the need 
for forceful neck extension and tissue retraction, which reduces the 
risk of airway trauma and bleeding. To manage the challenge of large 
breasts obstructing the handle, a short laryngoscope handle should 
be used routinely.

For difficult cases, advanced airway equipment must be 
immediately available inside the operating theater. This includes 
specialized endotracheal tube stylets, malleable bougies, a 
complete set of second-generation Supraglottic Airway (SGA) 
devices, and flexible intubating bronchoscopes. First-pass success 
is the primary goal, as repeated, unsuccessful intubation attempts 
cause progressive tissue trauma and edema, which can rapidly 
convert a difficult intubation into a complete airway obstruction.

The Obstetric Difficult Airway
Algorithmic Management and Decision Trees
If the initial intubation attempt fails in an obese parturient, the 
clinician must immediately implement a highly structured, step-
by-step algorithm. Obstetric airway guidelines, such as those from 
the Obstetric Anaesthetists' Association (OAA) and the Difficult 
Airway Society (DAS), emphasize the need for clear cognitive 
decision points to avoid persistent, unoptimized intubation 
attempts that can lead to hypoxic brain injury.

Following a failed first attempt, the clinician must call for 
assistance and declare a failed intubation. A second attempt 
may be considered only if the clinical scenario allows for 
optimization such as adjusting patient positioning, switching to 
a different videolaryngoscope blade, or utilizing external laryngeal 
manipulation (the BURP maneuver). If this second attempt fails, 
further attempts at intubation are prohibited, and the protocol 
shifts directly to maintaining maternal oxygenation.

The next step involves attempting face-mask ventilation using 
two-handed technique with oral and nasopharyngeal airways or 
placing a second-generation Supraglottic Airway (SGA) device. 
Second-generation SGAs are preferred because they feature a 
built-in gastric drainage channel that allows for the decompression 
of gastric contents, and they provide a superior hypopharyngeal 
seal capable of withstanding the elevated airway pressures required 
to ventilate obese chest walls. If SGA insertion is successful and 
normal oxygenation is restored, the clinician must evaluate the 
urgency of the surgery. If the delivery is for elective indications 
or non-emergency fetal tracking, the standard approach is to wake 
the patient up, reverse neuromuscular blockade, and proceed with 
alternative regional techniques or an awake fiberoptic intubation. 
If the surgery is a true emergency due to life-threatening maternal 
hemorrhage or severe fetal distress, the procedure may continue 
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using the SGA for ventilation, provided tight aspiration precautions 
and continuous gastric suctioning are maintained [18].

The Cannot Intubate, Cannot Oxygenate (CICO) Emergency
If face-mask ventilation and supraglottic airway placement both fail to 
restore adequate oxygenation following a failed intubation, the patient 
enters the critical 'Cannot Intubate, Cannot Oxygenate' (CICO) scenario. 
In this situation, maternal oxygen saturation will decline rapidly, and 
immediate intervention is required to prevent maternal and fetal demise.

In a CICO scenario, emergency front-of-neck access (FONA) via a 
cricothyroidotomy is the final line of defense. In the severely obese 
parturient, this procedure is technically difficult. Thick layers of anterior 
cervical fat completely obscure the superficial landmarks of the neck, 
making the thyroid cartilage, cricoid cartilage, and cricothyroid 
membrane unpalpable. Traditional needle-based or percutaneous kits 
that rely on anatomical landmarks carry a high failure rate in this 
population due to needle deviation, kinking, or inadequate catheter 
length.

Therefore, current guidelines recommend the scalpel-bougie-tube 
technique as the primary approach for emergency FONA. The 
procedure follows a clear sequence: 
•	 Incision: Given the loss of landmarks, a large, 8–10 cm vertical 

skin incision is made over the midline of the neck to cut through the 
thick subcutaneous fat layer and expose the underlying laryngeal 
structures. 

•	 Identification: The clinician uses digital palpation within the 
open wound to locate the hard edges of the cricoid and thyroid 
cartilages and identify the cricothyroid membrane.

•	 Airway Access: A horizontal incision is made through the 
cricothyroid membrane, and the scalpel blade is turned 90 degrees 
to hold the tract open. 

•	 Intubation: A standard malleable airway bougie is inserted 
through the incision into the trachea, and a small-gauge, cuffed 
endotracheal tube (size 5.0 or 6.0) is advanced over the bougie 
into the airway. The cuff is inflated immediately to secure the 
airway and protect against aspiration, allowing for the restoration 
of oxygenation.

Difficult Intravenous Access
Anatomical Barriers and Visual Obscuration
Securing reliable, large-bore peripheral intravenous (IV) access is an 
essential requirement for the safety of any obstetric patient. The risk 
of sudden, massive postpartum hemorrhage (PPH) due to uterine 
atony, placental abruption, or deep soft-tissue lacerations requires the 
immediate availability of high-flow resuscitation pathways. In the 
obese parturient, however, establishing standard IV access is frequently 
difficult.

The anatomical barrier is straightforward: thick subcutaneous fat 
deposits over the upper extremities completely cover the superficial 

venous networks of the forearms, antecubital fossae, and hands. Veins 
that are easily visible or palpable in lean patients are un-visualized and 
un-palpable in the morbidly obese parturient. Clinicians attempting 
blind, landmark-guided cannulation often resort to repeated 'blind sticks', 
which cause patient discomfort, localized hematoma formation, and 
the destruction of viable venous channels, delaying the establishment 
of secure access.

Ultrasound-Guided Peripheral and Midline Cannulation
To address this challenge, the routine use of ultrasound-guided peripheral 
venous cannulation has become an essential practice. Using a high-
frequency (10–15 MHz) linear array transducer, which provides the 
high-resolution imaging needed for superficial structures, the clinician 
can locate deep peripheral veins within the upper arm such as the basilic 
vein, cephalic vein, or brachial veins.

The scan is typically performed in a transverse orientation, where 
veins appear as anechoic, compressible circles, distinguishing them 
from thick-walled, non-compressible arteries. Under real-time needle 
visualization using either an in-plane or out-of-plane approach, the 
clinician can track the needle tip as it enters the vein lumen, ensuring 
successful placement. Because these target veins often lie 1.5 to 3 
cm beneath the skin surface, standard 1.25-inch peripheral catheters 
may be prone to displacement or infiltration due to tissue movement. 
Therefore, the use of longer (1.75 to 2.5-inch) polyurethane catheters 
or specialized ultrasound-specific IV kits is recommended.

For patients with a history of difficult access or those facing long, 
induced labors, placing a midline catheter under ultrasound guidance 
is a reliable intermediate strategy. Midline catheters measure 15 to 
20 cm in length, with the catheter tip resting in the proximal axillary 
vein. They provide a stable, secure access point that is less prone to 
dislodgement during position changes or labor movements, avoiding 
the need for repeated cannulation.

Central Venous and Intraosseous Alternatives
In rare cases where peripheral venous access is impossible or during an 
acute resuscitative crisis, alternative routes must be considered. Central 
venous catheterization (CVC) via the internal jugular or subclavian 
route remains an option, but these procedures are technically complex 
in the obese patient due to short neck anatomy, tissue distortion, and 
difficulty maintaining optimal positioning. Real-time ultrasound 
guidance is mandatory for any CVC placement to minimize the risk 
of accidental arterial puncture or pneumothorax.

In a life-threatening crisis where, intravenous access is lost and rapid 
fluid or drug administration is necessary, intraosseous (IO) access 
serves as a rapid, reliable intervention. Using a specialized mechanical 
driver, an IO needle can be placed into the proximal humerus or the 
tibial plateau within seconds. The intraosseous space does not collapse 
during shock or tissue edema, providing an immediate pathway for the 
administration of emergency drugs, blood products, and resuscitation 
fluids [19].
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Comorbidities Associated with Obesity in Parturients
Hypertensive Disorders and Preeclampsia
Obesity is an independent risk factor for the development of gestational 
hypertension and preeclampsia, with the risk increasing linearly with 
maternal BMI. Preeclampsia superimposed on severe obesity creates 
a complex clinical picture that strains multiple organ systems.

The primary underlying mechanism is widespread endothelial 
dysfunction, which increases vascular permeability and leads to severe 
soft-tissue edema. This edema affects both the upper airway mucosa, 
worsening airway narrowing and the lumbar subcutaneous tissues, 
making neuraxial placement more difficult. From a hemodynamic 
standpoint, these patients present a clinical contradiction: they 
experience systemic hypertension and generalized fluid overload, 
yet their intravascular volume is restricted due to continuous capillary 
fluid shifting. This leaves them highly sensitive to fluid boluses, which 
can cause pulmonary edema, as well as sudden sympathetic blocks 
from regional anesthesia, which can precipitate severe hypotension.
Additionally, preeclampsia can induce a progressive consumptive 
coagulopathy, resulting in thrombocytopenia or altered platelet 
function. In an obese patient where neuraxial placement may involve 
multiple needle insertions or bone contact, a thorough evaluation of 
the platelet count and coagulation profile is necessary before any 
intervention to minimize the risk of an epidural hematoma.

Obstructive Sleep Apnea and Sleep-Disordered Breathing
The physical weight of the upper airway structures, combined with 
the mucosal edema of pregnancy, leads to a high prevalence of 
Obstructive Sleep Apnea (OSA) and sleep-disordered breathing 
among obese parturients. Many of these patients remain undiagnosed 
prior to admission, requiring the routine use of screening tools like 
the STOP-BANG questionnaire on the labor ward.

Parturients with OSA are sensitive to the respiratory depressant effects 
of systemic opioids, sedatives, and magnesium sulfate. Administering 
standard doses of systemic opioids (e.g., intramuscular pethidine 
or morphine) for labor pain can cause upper airway obstruction, 
severe hypoxemia, and hypercapnia, which can compromise fetal 
oxygenation. In the postoperative period following a cesarean section, 
these patients require continuous pulse oximetry and capnography 
monitoring in a high-acuity setting. If the patient manages her 
condition with a home Continuous Positive Airway Pressure (CPAP) 
machine, she should bring the device to the delivery suite so it can 
be applied immediately following delivery or surgery.

Gestational and Pre-Gestational Diabetes Mellitus
Metabolic dysfunction, including insulin resistance and impaired 
glucose tolerance, is common in the obese obstetric population. 
Poorly controlled gestational or pre-gestational diabetes mellitus 
significantly affects both maternal and fetal outcomes.

Chronic maternal hyperglycemia leads to fetal hyperinsulinemia, 
which acts as a growth stimulant and causes fetal macrosomia. This 
increases the likelihood of cephalopelvic disproportion, shoulder 
dystocia, and the need for an urgent or emergency cesarean delivery. 
Managing diabetes requires close tracking of maternal blood glucose 
levels during labor, often using titrated insulin infusions, to prevent 
intrapartum hyperglycemia, which can trigger acute neonatal 
hypoglycemia after birth. Furthermore, long-standing diabetes can 
cause gastroparesis, delayed gastric emptying and further increasing 
the risk of aspiration during airway interventions.

Delivery Planning: LSCS vs. SVD in the Obese Parturient
Elective Choices and Trial of Labor (SVD)
Determining the optimal mode of delivery for an obese parturient 
requires balancing obstetric indicators against the technical challenges 
of surgery and anesthesia. For an uncomplicated obese patient, a 
Spontaneous Vaginal Delivery (SVD) remains the preferred clinical 
goal. SVD avoids the significant surgical risks associated with an 
elective LSCS in this population, including deep wound infections, 
wound dehiscence, excessive intraoperative blood loss, and deep 
vein thrombosis (DVT).

However, the success rate of a Trial of Labor After Cesarean (TOLAC) 
or a primary induction of labor decreases as maternal BMI increases. 
To support a successful SVD, an early induction of labor is often 
scheduled near term (typically at 39 weeks) to prevent further fetal 
macrosomia and reduce the risk of shoulder dystocia. As discussed 
previously, the early placement of a 'prophylactic labor epidural' 
catheter is a key component of this plan, providing effective analgesia 
and standing ready for immediate conversion to surgical anesthesia 
if labor fails to progress.

Elective Lower Segment Cesarean Section (LSCS)
When an elective LSCS is scheduled due to specific indications 
(such as a breech presentation, multiple gestations, or a history of 
failed inductions), thorough perioperative preparation is necessary. 
The operating theater must be equipped with a specialized bariatric 
operating table that can support the patient's weight and allows for 
lateral tilt adjustments to mitigate aortocaval compression [20].

Achieving proper surgical exposure often requires the manual 
retraction of a large abdominal panniculus, which can be held in 
place using specialized wide tape or dedicated surgical retractors. 
The anesthesia provider must track the patient's respiratory status 
closely during this retraction; pulling a heavy panniculus cephalad 
can compress the lower thorax, restrict diaphragmatic movement, 
and cause rapid oxygen desaturation, even in an awake patient under 
a functional neuraxial block. Given the high risk of surgical site 
infections, weight-adjusted dosing of prophylactic antibiotics must 
be administered at least 30 to 60 minutes prior to the skin incision.

Emergency LSCS: High-Acuity Flashpoints
An emergency LSCS in a severely obese patient represents a high-
acuity situation that carries a significant risk of complications. These 
emergencies typically arise due to acute fetal distress (such as severe 
bradycardia) or a total failure of labor to progress after a prolonged 
trial.

In this scenario, the presence of a pre-placed, functioning labor 
epidural catheter provides a clear safety advantage. The anesthesia 
team can rapidly administer a fast-acting, high-concentration local 
anesthetic solution (e.g., 2% lidocaine with 1:200,000 adrenaline and 
sodium bicarbonate) to establish a dense, surgical sensory block up 
to the T4 dermatome within 5 to 10 minutes, allowing the surgery 
to proceed while avoiding the risks of general anesthesia. If an 
emergency LSCS is called on an obese patient without an existing 
neuraxial catheter, the team faces a difficult choice: attempting a 
rapid single-shot spinal block through un-palpable landmarks under 
time pressure or inducing general anesthesia. If general anesthesia 
is chosen, the team must immediately execute the 'Ramped Position' 
and prepare for a difficult airway as outlined in the obstetric difficult 
airway algorithm, balancing the risk of fetal compromise against the 
risk of maternal airway loss.
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Conclusion
The anesthetic care of the obese parturient requires an understanding 
of altered maternal physiology, distorted anatomy, and systemic 
comorbidities. The combination of reduced cardiopulmonary reserves, 
un-palpable surface landmarks, and an edematous upper airway 
requires a proactive, highly structured management approach. 
Standard landmark-guided practices are often insufficient in this 
population, necessitating the integration of pre-procedural ultrasound 
mapping, videolaryngoscopy, and advanced airway algorithms.

To optimize maternal and fetal safety, care should be organized 
around four primary pillars: early multidisciplinary consultation, 
the proactive placement of labor epidural catheters, the routine 
use of advanced imaging technologies, and thorough preparedness 
for difficult airway scenarios. By implementing these evidence-
based strategies within a coordinated cardio-obstetric or high-risk 
framework, the anesthesia team can effectively manage technical 
challenges, minimize complications, and ensure safe outcomes for 
both mother and child.
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