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1. Introduction

ABSTRACT

Introduction: Cesarean delivery in super-obese parturients (BMI > 50 kg/m?)
presents a complex combination of anesthetic challenges, amplified by
comorbidities like preeclampsia. The strong imperative to avoid airway
instrumentation makes regional anesthesia the preferred technique. However,
the finite duration of a single-shot spinal block poses a significant risk in
unexpectedly prolonged procedures, requiring a pre-planned strategy for
anesthetic extension. Case presentation: A 38-year-old G2P1 parturient with
a BMI of 63.7 kg/m? presented for an emergency cesarean section for fetal
hypoxia and preeclampsia. After a rapid multidisciplinary consultation, a
deliberate decision was made to proceed with spinal anesthesia to mitigate
profound airway risks. The surgery became unexpectedly complex, lasting four
hours. As the spinal block regressed, a planned transition to an opioid-sparing
total intravenous anesthesia (TIVA) with dexmedetomidine and ketamine was
initiated. This technique preserved spontaneous respiration and provided
excellent hemodynamic stability, even during a 2000 mL hemorrhage.
Conclusion: This case highlights the value of anesthetic adaptability in high-
risk obstetrics. A sequential spinal-TIVA technique offers a safe and effective
alternative to a high-risk conversion to general anesthesia, emphasizing the
importance of having a pre-planned contingency for insufficient neuraxial
blockade in super-obese parturients. This approach underscores the necessity
of multidisciplinary communication and patient-centered care in navigating
complex obstetric emergencies.

pathways to ensure patient safety.2 Beyond the

The global prevalence of obesity has reached
epidemic proportions, with recent data indicating that
the rate of maternal obesity (BMI > 30 kg/m? has
doubled in the last decade, and the incidence of super-
obesity (BMI = 50 kg/m?) in parturients is rising at an
alarming rate.! This trend presents a formidable
systems-level challenge to healthcare institutions,
demanding specialized bariatric equipment, enhanced

multidisciplinary team training, and robust clinical

logistical strain, the super-obese parturient faces a
significant psychological burden, with heightened
anxiety surrounding delivery. A central goal of
anesthetic care, therefore, is to not only ensure
physiological safety but also to facilitate a positive birth
experience, making the ability for the mother to remain
awake and participate in the delivery a critical, patient-
centered objective.3 The physiological state of the super-

obese parturient is one of critically diminished reserve.
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The normal adaptations of pregnancy, including

increased consumption and decreased

oxygen
functional residual capacity (FRC), are dangerously
amplified by the pathophysiology of obesity.* The FRC
is often so reduced that it falls below closing capacity,
atelectasis and
which

drastically shortens the time to profound hypoxemia

leading to continuous

ventilation/perfusion (V/Q) mismatching,
during apnea to as little as 60-90 seconds.5
Concurrently, the cardiovascular system is strained by
the volume overload of both pregnancy and chronic
obesity, often compounded by comorbidities such as
hypertension, diabetes, and preeclampsia, leading to a
precarious hemodynamic state. From an anesthetic
perspective, these patients embody a confluence of
risks. The airway is frequently difficult to manage,
magnifying the risk of a "can't intubate, can't ventilate"
catastrophe. This reality establishes a strong
consensus favoring neuraxial anesthesia to bypass the
airway.¢ However, neuraxial techniques in this
population are technically challenging, and the
duration of a single-shot spinal anesthetic is finite.
When surgery is prolonged, the anesthesiologist faces a
critical dilemma: convert to a high-risk general
anesthetic or employ an alternative strategy.” While
conventional options include repeating the neuraxial
block or placing a rescue epidural, these can be
technically difficult and time-consuming
intraoperatively.8

The novelty of this case report is rooted in its
detailed narrative of a pre-planned, adaptable, and
sequential anesthetic strategy designed for a worst-case
obstetric scenario. It moves beyond a simple description
of a drug combination to a deeper exploration of a
clinical philosophy: preparing for failure by designing a
superior contingency plan.9 While others have reported
on the use of TIVA in obstetrics, this report is unique in
its focus on the deliberate transition from a single-shot
spinal to an opioid-sparing dexmedetomidine-ketamine
regimen for an exceptionally prolonged and
hemorrhagic procedure in a super-obese parturient.
This approach stands in stark contrast to the more
reactive and often higher-risk pathway of an emergent

intraoperative conversion to general anesthesia.l0

Therefore, this report aims to present and meticulously

analyze this hybrid regional-TIVA technique as a viable,

hemodynamically  stable, and  patient-centered
alternative for managing complex cesarean deliveries.
We seek to provide a comprehensive account that
weaves together the intricate threads of the patient's
pathophysiology, the detailed pharmacological
rationale for our choices, the critical human factors and
team dynamics that ensured safety, and the ultimate
focus on the well-being of both mother and neonate. By
doing so, we contribute a valuable and detailed
management strategy to the clinical armamentarium of
anesthesiologists confronting this uniquely challenging

patient demographic.

2. Case Presentation

A 38-year-old, G2P1 woman at 37 weeks and 1 day
of gestation was admitted for an emergency cesarean
section, presenting a clinical picture of extreme
complexity, as meticulously detailed in the preoperative
assessment schematic (Figure 1). The initial data
immediately establish the foundational challenge: with
a weight of 157 kg and a height of 157 cm, her
calculated Body Mass Index (BMI) was 63.7 kg/m?. This
value places her firmly in the super-obese category, a
classification that carries with it a host of profound
physiological derangements that fundamentally alter
every aspect of anesthetic care. The "Cardiovascular
Strain”" panel highlights the acute crisis of
preeclampsia, manifested by severe hypertension
(155/95 mmHg), a compensatory tachycardia (98 bpm),
and evidence of end-organ involvement with elevated
liver enzymes. This single panel from Figure 1
illustrates a cardiovascular system under immense
siege. The patient’s heart, already laboring under the
chronic volume overload of super-obesity, was now
forced to pump against the intensely high afterload
imposed by preeclamptic vasospasm, creating a
precarious hemodynamic state with minimal reserve.
The combination of a Mallampati Class III score, a thick
neck with limited mobility, and a moderate-risk STOP-
BANG score of S5 paints a definitive picture of a
predicted difficult airway. This is not a theoretical risk;
it is a near certainty that standard laryngoscopy would
be challenging, if not impossible. As Figure 1 makes

clear, this finding is the single most important factor
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driving the anesthetic strategy. The risk of a "can't
intubate, can't ventilate" scenario, which would lead to
rapid and catastrophic maternal hypoxemia, becomes
the primary threat to the patient's life. The urgent
indication for the surgery—fetal hypoxia—added a
critical time pressure to all decisions. Her pre-existing
Type II Diabetes and borderline low platelet count
(120,000/uL) further complicated the clinical picture,
adding metabolic instability and a potential for
coagulopathy to the list of concerns. Figure 1
culminates in the "Resulting Anesthetic Strategy,"

which is presented not as a simple choice, but as the

logical synthesis of all the preceding data. Faced with a
predicted catastrophic airway, the primary technique of
Spinal Anesthesia was a safety-first decision to
completely bypass airway instrumentation. Crucially,
the plan acknowledged the potential for a prolonged
surgery by establishing a pre-planned contingency to
transition to a TIVA regimen. This highlights a
sophisticated level of planning that prepared for failure
points. The entire schematic flows from risk
identification to risk mitigation, perfectly encapsulating
the patient-centered and safety-focused approach

required for such a high-stakes clinical encounter.

Preoperative Assessment & Anesthetic Strategy

Comprehensive Risk Profile for a High-Risk Obstetric Patient (38 y/o, G2P1}

B Patient Profile & Anthropometrics

Foundational Patient Data

Age

Obstetric History
Weight

Height

Body Mass Index

o Respiratory & Airway Risk

High Risk of Failure

Mallampati Score
Neck Circumference
OSA Risk (STOP-BANG)

Comorbidity

. Resulting Anesthetic Strategy

Patient-Centered, Safety-First Approach

Patient Goal
Primary Technique
Contingency Plan

Safety Preparation

G2 P1 (Previous C-Section)

Cardiovascular Strain
4

Preeclampsia & Hemodynamic Risk

38 years Primary Diagnosis Preeclampsia

Blood Pressure 155 / 95 mmHg
157 kg Heart Rate 98 bpm

157 cm Liver Enzymes Elevated AST/ALT

63.7 ka/m* (Super-Obese)

Metabolic & Fetal

Factors

Compounding Risks
Class Il

Urgent Indication Fetal Hypoxia

> 50 cm (Limited Mobility)

Comorbidity Type Il Diabetes

Score 5

Platelet Count 120,000 /uL

Controlled Asthma

Remain awake for delivery

Spinal Anesthesia (RA-First)

Transition to TIVA (Dex/Ket)

Difficult Airway Cart & Bariatric OR

Figure 1. Preoperative assessment & anesthetic strategy.
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The intraoperative course of the four-hour cesarean
section, as visually narrated in Figure 2, was a dynamic
journey through distinct physiological phases, each
demanding a unique clinical response. The timeline
provides a powerful, at-a-glance summary of the case's
evolution from controlled stability to acute crisis and,
ultimately, to a successful resolution. It transforms a
complex series of events into a clear, four-act clinical
story. The first two hours of the procedure, detailed in
Phase 1: Stability, represent the initial success of the
anesthetic plan. The event marker for "Spinal
Anesthesia" at the beginning of the timeline signifies the
cornerstone of this phase. During this period, the
neuraxial block provided a dense, reliable anesthetic,
allowing the surgical procedure to commence under
ideal conditions. As the descriptive card indicates, the
patient’s hemodynamics remained remarkably stable,
requiring only minimal vasopressor support. This initial
phase of calm underscores the profound benefit of
regional anesthesia in avoiding the hemodynamic
volatility and airway challenges of a general anesthetic
induction in such a high-risk patient. It was a period of
controlled, textbook anesthetic management. The
critical turning point of the entire case is captured
precisely at the two-hour mark, initiating Phase 2:
Transition. The event marker "TIVA Transition" on
Figure 2 highlights this pivotal moment. As the spinal
anesthetic began to regress, the patient’s discomfort
signaled an impending failure of the primary plan. This
phase was defined not by a physiological event, but by
a proactive, communicative, and decisive clinical
intervention. The description of the "crisis huddle" and
the "seamless transition" to the dexmedetomidine-
ketamine TIVA regimen illustrates a team functioning
at a high level. Rather than reacting to a crisis, they
executed a pre-planned contingency. This 40-minute
phase represents the successful circumvention of what
could have been a catastrophic failure point, bridging
the gap from a receding block to a new state of
anesthetic stability without resorting to a high-risk
general anesthetic. However, the patient’s course took
another perilous turn, as depicted in Phase 3: Crisis.
The "Major Hemorrhage" event marker, placed

ominously after the transition, signifies the onset of a

massive postpartum hemorrhage due to uterine atony.
This phase, lasting approximately 50 minutes, was the
ultimate test of the patient’s physiological reserve and
the anesthetic team’s management. As noted in the
card, the estimated blood loss reached 2000 mL,
necessitating aggressive resuscitation with blood
products and a full gamut of uterotonic agents. The
infographic correctly shows that the patient's
hemodynamics "dipped" during this crisis, but
crucially, she was effectively supported. The stability
provided by the TIVA regimen, which preserved her
respiratory drive and avoided the cardiodepressant
effects of volatile anesthetics, provided a stable platform
upon which this life-saving resuscitation could be
successfully performed. Finally, the journey concludes
with Phase 4: Resolution. This final 30-minute segment
of the timeline represents the successful culmination of
all preceding efforts. With the hemorrhage controlled
and the surgery completed, the patient remained stable,
comfortable, and, most importantly, breathing
spontaneously. This phase is a testament to the
resilience of the patient and the effectiveness of the
entire anesthetic strategy. As Figure 2 so clearly
illustrates, the anesthetic was not a single event, but a
carefully orchestrated sequence of interventions that
guided a high-risk patient safely through stability, a
planned transition, a profound crisis, and a successful
resolution.

The conclusion of any high-risk obstetric case
extends far beyond the operating room, focusing on the
distinct yet interconnected outcomes of the mother and
her newborn. Figure 3 provides a clear, comprehensive
summary of this critical recovery phase, elegantly
separating the neonatal and maternal journeys to
underscore the "two-patient" focus that defines modern
obstetric care. The infographic serves as a powerful
testament to the importance of a proactive and holistic
postoperative management plan. On the left, the
Neonatal Outcome card tells a story of a challenging
start followed by a full recovery. The diagnosis of
"Moderate Birth Asphyxia," quantified by the color-

coded APGAR scores, immediately conveys the

physiological toll of the difficult delivery.
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Intraoperative Timeline & Key Events

A Four-Hour Anesthetic and Surgical Journey

04:00

Anesthesia TIVA Transition _ Major Hemorrhage
- n_s /- ‘.
01:00 02:00
+ Phase 1: Stability Phase 2: a Phase 3: Crisis
Time 00:00 - 02:00 Transition

Spinal anesthesia with
Levobupivacaine/Fentanyl
provided excellent surgical
conditions. Hemodynamics
remained stable with minimal
vasopressor support. The initial
surgical phase proceeded as
planned.

Patient reported discomfort,
indicating spinal block
regression. A crisis huddle
confirmed the need to activate
the contingency plan. A
seamless transition to
Dexmedetomidine/Ketamine

Uterine atony led to a major
postpartum hemorrhage (EBL
2000 mL). Aggressive
resuscitation with fluids, 2 units
PRBC, uterotonics, and TXA
was initiated. Hemodynamics
dipped but were supported
effectively under TIVA.

Phase 4:

Resolution

Hemorrhage was successfully
controlled. Surgery concluded
with the patient remaining
hemodynamically stable,
spontaneously breathing, and
comfortable under the TIVA

TIVA was initiated.

regimen. A safe conclusion to a
complex case.

Figure 2. Intraoperative timeline and key events.

The scores—a low of 4 at one minute, rising to 5 at
five minutes, and finally to a more reassuring 7 at ten
minutes—paint a clear picture of a newborn who
required significant resuscitation and support. This
outcome was a direct consequence of the multifactorial
intrapartum stress, including the pre-existing fetal
hypoxia and the prolonged, difficult extraction. The
subsequent interventions, namely the transfer to the
Neonatal High Care Unit (HCU), highlight the necessity
of having a skilled neonatal team immediately available
for such high-risk deliveries. The final data point,
however, is one of success: a "Full Recovery" and
discharge on day 10, indicating that while the start was
perilous, the comprehensive supportive care was
ultimately effective in preventing long-term harm. On
the right, the Maternal Outcome card details the
proactive and multi-faceted strategy designed to
navigate her complex postoperative risks. This was not
a passive recovery; it was an active, protocol-driven
plan. The four sub-cards within this section, as shown
in Figure 3, each represent a critical pillar of this
strategy. First, HDU Monitoring acknowledges the
significant threat posed by her obstructive sleep apnea.
The 24-hour stay with continuous pulse oximetry and

semi-upright positioning was a crucial safety measure

to prevent postoperative respiratory depression.
Second, the Multimodal Analgesia plan highlights a
modern, opioid-sparing approach. By relying on non-
opioid agents, the team provided effective pain control
while minimizing the risk of sedation and respiratory
compromise, evidenced by the remarkably low opioid
requirement of less than 5 Morphine Milligram
Equivalents (MME) in the first 24 hours. Third, the VTE
Prophylaxis plan addressed one of the leading causes of
postpartum maternal mortality in the obese population.
The prescription of extended-duration enoxaparin for
six weeks post-discharge demonstrates a forward-
thinking approach that extends beyond the immediate
inpatient stay to protect the patient during her most
vulnerable period. Finally, the Patient Outcome
summary captures the ultimate success of this
comprehensive plan. The patient experienced no
high

satisfaction with her care. This final point, as cited in

complications and, critically, expressed
Figure 3, underscores the importance of patient-
centered care. Despite the immense physiological stress
and complexity of her case, the anesthetic strategy
successfully met her primary goal: to be awake for the
delivery of her child, transforming a high-risk medical

event into a positive life
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Neonatal & Postoperative Outcomes

A Two-Patient Focus on Recovery & Safety

Neonatal Outcome
A Challenging Start, A Full Recovery

Birth Weight 4025g (Macrosomic)
APGAR Scores 1:4 55 107
Primary Diagnosis Moderate Birth Asphyxia

Intervention Transfer to Neonatal HCU

& VTE Prophylaxis

Final Outcome  Full Recovery, Discharged Day 10

Extended-duration Enoxaparin for 6
weeks post-discharge to address
high thrombotic risk.

gh HDU Monitoring

24-hour HDU stay with continuous
SpO, and semi-upright positioning to
mitigate OSA risk.

Maternal Outcome
A Proactive and Comprehensive Recovery Plan

© Multimodal Analgesia

Opioid-sparing regimen (IV
Paracetamol, Ketorolac). Resulted in
<5 MME opioid use in first 24h.

€2 Patient Outcome

No complications. Discharged Day 5.
Expressed high satisfaction with
being awake for delivery.

Figure 3. Neonatal & postoperative outcomes.

3. Discussion

The successful management of this case was not a
matter of fortune, but the result of a deliberate strategy
rooted in risk assessment, multidisciplinary
communication, and a deep understanding of the
patient's profound pathophysiological derangements.
The patient presented as a crucible of three high-risk
states: super-obesity, pregnancy, and preeclampsia.
This triad creates a physiological storm that erodes
maternal reserve at every level, and understanding
these interactions is key to appreciating the anesthetic
challenges. The respiratory compromise in this patient
was profound. The mechanical load of the abdominal
pannus and intrathoracic fat in super-obesity combines
with the cephalad displacement of the diaphragm from
the gravid uterus to crush the FRC. This is not simply
a reduction in lung volume; it is a fundamental
alteration of mechanics. Diaphragmatic excursion is
blunted, and the work of breathing is shifted to the less
efficient accessory muscles of the chest and neck.!!
This massive increase in metabolic work contributes to
the already elevated oxygen consumption of pregnancy.
The result is the terrifyingly rapid desaturation seen
during apnea. Furthermore, the chronic intermittent
hypoxia associated with her OSA (STOP-BANG 5) likely

induced a degree of pulmonary hypertension and right

ventricular strain, further limiting her ability to
compensate for intraoperative stress. The constant
atelectasis in the dependent lung zones creates a large
physiological shunt, meaning that a significant portion
of her cardiac output was perfusing non-ventilated
lung, a condition that is exacerbated by the supine
position and the muscle relaxation that can occur even
with deep sedation.12 The patient’s cardiovascular
system was laboring under a triple burden that pushed
it to its mechanical and physiological limits. First,
chronic obesity induces a state of chronic volume
overload and high cardiac output to perfuse the excess
tissue. This leads to eccentric left ventricular
hypertrophy and, critically, diastolic dysfunction. The
ventricle becomes thick and stiff, unable to relax and
fill properly at low pressures, making the patient
exquisitely sensitive to changes in preload and heart
rate. Second, pregnancy superimposes its own massive
hemodynamic load, increasing blood volume by up to
50% and cardiac output by a further 50%. Third,
preeclampsia adds a state of intense, widespread
endothelial dysfunction and systemic vasoconstriction,
dramatically increasing the afterload against which the
already strained ventricle must pump. This creates a
heart that is simultaneously preload-dependent (due to

diastolic dysfunction) and afterload-sensitive (due to
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preeclampsia), a dangerous combination that makes it
exceptionally vulnerable to the hemodynamic effects of
anesthetic agents. Beyond the mechanical and
hemodynamic factors, obesity is a chronic pro-
inflammatory state. Adipose tissue is an active
endocrine organ, releasing a host of inflammatory
cytokines such as TNF-alpha and IL-6.13 These
mediators are known to induce endothelial dysfunction,
a pathogenic mechanism that synergizes directly with
her preeclampsia to create a state of profound vascular
instability and ‘"leaky" capillaries. This same
inflammatory milieu promotes a hypercoagulable state
by increasing levels of fibrinogen and plasminogen
activator inhibitor-1 (PAI-1). This, paradoxically,
increases the risk of both deep vein thrombosis and
hemorrhage-related consumptive coagulopathy, a dual
threat that loomed over the entire perioperative period.

The anesthetic plan was a calculated cascade of risk
mitigation, where each decision was weighed against
robust, high-level alternatives.l4 The choice was not
merely between "regional” and "general," but a nuanced
deliberation of specific techniques and contingencies.
For a patient with such a predicted catastrophic airway,
many expert centers would consider a planned awake
fiberoptic intubation (AFO) with an elective general
anesthetic as the gold-standard for airway safety. This
technique secures the airway in a controlled manner
while the patient is awake, virtually eliminating the risk
of a "can't intubate, can't ventilate" scenario. This
option was explicitly considered and debated by the
clinical team.!S However, in the context of emergent
fetal hypoxia, AFO was deferred. The primary reason
was time. A meticulous AFO, including topicalization of
the airway and careful sedation, can take 15-30
minutes in expert hands. This was deemed an
unacceptable delay for a fetus already showing signs of
distress. Furthermore, the technique is not without its
own risks. The sedatives required (often remifentanil or
dexmedetomidine) can cause apnea or airway
obstruction even before the airway is secured, and the
procedure requires a level of patient cooperation that
can be difficult to achieve in an anxious, pained, and
laboring patient.16 Finally, it would have gone directly
against the patient's strongly stated desire to be awake

for the birth. The regional-first approach was therefore

chosen as the optimal balance between maternal airway
safety, the urgent need for delivery, and patient-
centered care. A Combined Spinal-Epidural (CSE) is
often advocated for high-risk parturients as it pairs the
rapid, dense block of a spinal with the flexibility of an
indwelling epidural catheter for extending the
anesthetic or providing postoperative analgesia. This
was another major alternative considered.l” The
primary argument against a CSE in this specific
emergent case was, again, the balance of speed,
success, and risk. In super-obese patients, the
technical difficulty of identifying the epidural space is
significantly higher. The depth from skin to space is
increased and unpredictable, and the loss-of-resistance
technique can be ambiguous. This leads to longer
procedure times and a higher failure rate compared to
a single-shot spinal. There is also the risk of
complications such as dural puncture with the epidural
needle or catheter migration. Given the urgency of the
fetal distress, the decision was made to pursue the
faster and more reliable single-shot spinal, but with the
explicit and pre-planned TIVA contingency serving the
same role an epidural catheter would have: providing a
reliable method for extending the anesthetic if needed.18

The transition to a dexmedetomidine-ketamine TIVA
was the lynchpin of this case's success, and its
pharmacology merits a deep exploration. The synergy of
these drugs is elegant and extends beyond their
opposing hemodynamic effects. It represents a form of
multimodal, network-level anesthesia.
Dexmedetomidine is a highly selective alpha-2
adrenergic agonist. Its primary effect is mediated at the
alpha-2A receptor subtype in the locus coeruleus of the
brainstem. This agonism inhibits the firing of
noradrenergic neurons, effectively reducing
sympathetic outflow from the central nervous system.
This action produces a state of cooperative sedation
that mimics natural non-REM sleep, with the critical
feature of having minimal effect on the respiratory drive
centers in the medulla. Ketamine, conversely, is a non-
competitive antagonist at the NMDA receptor. By
blocking this receptor, it prevents the influx of calcium
into the postsynaptic neuron, inhibiting the
transmission of nociceptive signals in the dorsal horn

of the spinal cord and in higher brain centers. This
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produces profound somatic analgesia and a state of

"dissociative anesthesia." When combined,

dexmedetomidine's central

the

sympatholysis perfectly
of
neutrality.

blunts indirect sympathomimetic effects

ketamine, resulting in hemodynamic

Ketamine's profound analgesia allows for lower, more

The Pathophysiological Triad & Synergistic Risks

Visualizing the Convergence of High-Risk States in the Obstetric Patient

sedative doses of dexmedetomidine to be wused.

Furthermore, dexmedetomidine's anxiolytic and
sedative properties are thought to reduce the incidence
of the psychomimetic emergence reactions sometimes
associated with ketamine by dampening the hyper-

adrenergic state that can accompany them.

Super-Obesity (BMI 63.7)

Drastically Reduced FRC: Leads to rapid O,
desaturation during apnea.

Difficult Airway Anatomy: Increased neck
circumference & pharyngeal tissue.

Chronic Inflammatien: Pro-inflammatory & pro-

Pregnancy

= Increased O, Consumption: Elevated metabolic

demand.

Increased Blood Volume: ~50% increase in
plasma volume & cardiac output.

Aortocaval Compression: Reduced venous

o

Preeclampsia

Systemic Vasoconstriction: High SVR and
afterload sensitivity.

= Endothelial Dysfunction: "Leaky" capillaries &

risk of pulmonary edema.

Thrombocytopenia: Low platelet count

thrombotic state. return when supine.

High Cardiac Output State: Leads to LVH & [ i

increasing bleeding risk.

itivity to Ar
diastolic dysfunction.

© Reduced Uteroplacental Perfusion.

Synergistic Clinical Risks

The convergence of these three states creates a patient with critically
diminished physiological reserve and amplifies the risk of catastrophic
outcomes.

VA A

Catastrophic Airway Failure Profound Hemodynamic

Instability

C] ¥

Rapid Oxygen Desaturation

Major Hemorrhage &
Coagulopathy

Figure 4. The pathophysiological triad & synergistic risks.

To truly comprehend the anesthetic tightrope
walked in this case, one must first appreciate the
profound physiological derangements presented by the
patient. She was not a patient with a single high-risk
condition, but rather the embodiment of a perfect
storm—a convergence of three distinct, yet dangerously
synergistic, pathophysiological states. Figure 4 provides
an elegant and visual

scientifically  rigorous

deconstruction of this complexity. It illustrates how the

independent disease states of Super-Obesity,
Pregnancy, and Preeclampsia merge to create a single,
unified patient profile characterized by critically
diminished physiological reserve and an exponential
amplification of clinical risk. Figure 4 begins by
dissecting each of the three primary conditions into its

core components, visually represented by the three
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color-coded cards at the top of the figure. The orange
card, representing Super-Obesity (BMI 63.7), details the
chronic, systemic insults imposed by the patient's body
habitus. The "Drastically Reduced Functional Residual
Capacity (FRC)" is listed first, as it represents the most
immediate threat to life during any anesthetic. The
massive adiposity of the chest and abdomen
mechanically crushes the lungs, reducing the body's
oxygen reservoir to a perilous minimum. This ensures
that any period of apnea will result in precipitous and
profound hypoxemia. Compounding this is the "Difficult
Airway Anatomy," a direct consequence of increased
neck circumference and redundant pharyngeal tissue,
which makes both mask ventilation and endotracheal
intubation a formidable challenge. Furthermore, the
figure highlights that obesity is not a passive state; it is

a condition of "Chronic Inflammation," creating a pro-

thrombotic and pro-inflammatory milieu that
destabilizes the patient's entire system. Finally, the
"High Cardiac Output State" points to the immense
strain on the heart, leading to left ventricular
hypertrophy (LVH) and diastolic dysfunction—a heart
that is both overworked and inefficient. The blue card,
representing the physiological state of Pregnancy,
details the normal but significant adaptations that
every parturient undergoes. As noted in Figure 4, these
include "Increased O, Consumption" to meet the
elevated metabolic demands of the mother and fetus,
and a nearly 50% "Increased Blood Volume," which
further burdens the heart. Critically, the figure also lists
"Aortocaval Compression," the mechanical obstruction
of venous return by the gravid uterus when the patient
is supine, which can lead to sudden cardiovascular
collapse. These normal changes, when superimposed
on the pathology of obesity, become dangerously
amplified. The red card, representing the acute
pathology of Preeclampsia, introduces the final layer of
insult. This condition is defined by "Systemic
Vasoconstriction," which dramatically increases the
afterload against which the already strained heart must
pump, making the patient exquisitely sensitive to
vasodilating anesthetic agents. The wunderlying
"Endothelial Dysfunction" creates "leaky" capillaries,
increasing the risk of life-threatening pulmonary

edema. The associated "Thrombocytopenia" (low

platelet count) exacerbates the risk of hemorrhage,
while the disease process itself inherently causes
"Reduced Uteroplacental Perfusion," placing the fetus
in a constant state of jeopardy. The true power of Figure
4, lies in its depiction of synergy. The three streams of
pathophysiology do not remain separate; they flow
downwards, converging at the central hub, visually
representing their fusion within the single patient. This
convergence creates a new, unified state of profound
physiological fragility. The bottom section of the figure,
labeled Clinical Risks,"

summarizes the emergent properties of this triad. The

"Synergistic brilliantly
individual risks do not simply add up; they multiply.
The combination of a difficult airway (from obesity) and
a critically low FRC (from obesity and pregnancy)
creates the perfect storm for Catastrophic Airway
Failure. The combination of diastolic dysfunction (from
obesity), massive volume loading (from pregnancy), and
intense vasoconstriction (from preeclampsia) creates
the ideal conditions for Profound Hemodynamic
Instability. The pairing of elevated oxygen consumption
(from pregnancy) with a crushed FRC (from obesity)
guarantees Rapid Oxygen Desaturation during any
period of apnea. Finally, the confluence of a pro-
thrombotic state (from obesity and pregnancy) with
thrombocytopenia (from preeclampsia) and the
potential for uterine atony creates an extreme risk of
Major Hemorrhage & Coagulopathy. Figure 4
masterfully transforms a complex list of comorbidities
into a clear and compelling narrative. It illustrates that
the patient was not merely a collection of separate
problems, but a single, integrated system where each
pathological process amplified the others, resulting in a
clinical scenario where the margin for error was
virtually nonexistent. This visual deconstruction of risk
is fundamental to understanding

A rigorous discussion must acknowledge the areas
of uncertainty. The effect of these agents on uterine tone
is a critical, yet poorly understood, area. While volatile
anesthetics are known uterine relaxants and are
contraindicated during postpartum hemorrhage, the
net effect of a central sympatholytic (dexmedetomidine)
and a peripheral sympathomimetic (ketamine) on
myometrial contractility is not well-established. It is

plausible that the preservation of endogenous
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catecholamines by ketamine was beneficial, but this is
speculative. Placental transfer of both drugs occurs.
The umbilical vein/maternal vein concentration ratios
are reported to be around 0.7 for dexmedetomidine and
close to 1.0 for ketamine. While the neonatal outcome
in this case was likely dominated by pre-existing
hypoxia and surgical trauma, the potential contribution
of these agents to initial neonatal sedation cannot be
entirely dismissed and warrants further investigation in
future studies. Finally, the total ketamine dose of 200
mg carries a non-trivial risk of psychomimetic
emergence reactions. While dexmedetomidine mitigates
this, the risk is not zero, and vigilant postoperative
monitoring for delirium and agitation is essential in any
patient receiving such a regimen.

This case is a powerful illustration of safety science
in action, moving beyond the actions of a single
practitioner to the function of a whole system. Using the
Swiss Cheese Model of accident causation, the "hole" in
the initial plan (the finite duration of the spinal block)
did not lead to harm because multiple downstream
layers of defense were robust and aligned. The
availability of specialized bariatric equipment (operating
table, blood pressure cuffs) and a fully stocked difficult
airway cart was a fundamental layer of defense. Without
these resources, the team's options would have been
severely limited. The case was managed not by an
individual, but by a coordinated team. The urgent but
thorough preoperative consultation between
anesthesia, obstetrics, and nursing established a
shared mental model of the patient's risks. The
anesthetic plan was not a secret; it was a shared
strategy. The TIVA regimen was not an improvisation.
It was a pre-planned contingency. This proactive
approach is the essence of high-reliability
organizations. The team did not just hope for the best;
they prepared for a likely failure point. When the spinal
block began to regress, the "crisis huddle" was a pivotal
moment. This act of pausing and ensuring closed-loop
communication between all team members prevented
confusion and allowed for a smooth, controlled
transition. This is a core principle of Crew Resource
Management, applied directly at the bedside. This case
powerfully underscores the value of simulation for high-

acuity, low-frequency events. No amount of textbook

reading can replace the value of practicing the technical
skills, and more importantly, the communication and
teamwork required to manage such a crisis in a
simulated environment.

Obstetric anesthesia is unique in its focus on a two-
patient dyad, and a complete analysis must give equal
weight to both.1® The neonatal outcome was
suboptimal, with moderate birth asphyxia. This must
be understood as the result of a multifactorial assault
on the fetus: the pre-existing placental insufficiency
suggested by the initial fetal hypoxia, the further stress
of a prolonged and difficult 40-minute surgical
extraction, and critically, the period of maternal
hypotension associated with the major hemorrhage. A
significant drop in maternal mean arterial pressure
directly compromises uteroplacental perfusion, and
this likely contributed to the infant's condition at birth.
The anesthetic technique, by avoiding deep general
anesthesia with volatile agents and their associated
neonatal respiratory depression, almost -certainly
prevented an even worse outcome. The success of the
anesthetic went beyond mere survival. By avoiding
general anesthesia, the patient's primary goal of being
an active participant in her child's birth was achieved.20
This has unquantifiable but profound benefits for
maternal-infant bonding and the prevention of
postpartum psychological trauma. The comprehensive
postoperative plan demonstrated a commitment to her
long-term health. The use of an opioid-sparing regimen
was critical for mitigating her OSA risk. The extended
VTE prophylaxis for six weeks post-discharge was an
essential measure to prevent what is a leading cause of
postpartum maternal mortality in this high-risk

population.

4. Conclusion

This case report presents more than a successful
outcome; it offers a detailed blueprint for a modern,
adaptable, and patient-centered anesthetic strategy for
one of the highest-risk patient populations. The
management of this super-obese parturient through a
prolonged and hemorrhagic cesarean section illustrates
that with meticulous planning, a deep understanding of
robust

pharmacology, and multidisciplinary

communication, even the most formidable challenges
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can be navigated safely. The sequential transition from
a single-shot spinal anesthetic to a dexmedetomidine-
ketamine TIVA proved to be a masterful approach,
honoring the  imperative to avoid airway
instrumentation while providing the flexibility to
manage a complex surgery. In an era of increasing
obstetric complexity, such innovative strategies,
grounded in a culture of patient safety and teamwork,
are not just options, but necessities for delivering the

highest quality of care.
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