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1. Introduction

ABSTRACT

Introduction: The aging surgical population is defined by homeostenosis, a
critical reduction in physiologic reserve that leaves patients vulnerable to
perioperative stressors. This vulnerability is exponentially increased by the
cardiometabolic triad of hypertension, coronary artery disease, and type II
diabetes mellitus. This report illustrates the management of these competing
physiological demands during high-stress open abdominal surgery. Case
presentation: A 71-year-old male, ASA III, body mass index 27 kg/m?, with
stage II hypertension, insulin-dependent type II diabetes, and ischemic heart
disease, presented for open cholecystectomy. Preoperative functional capacity
was less than 4 METs. Baseline ward blood pressure was 138/84 mmHg.
Intraoperatively, surgical traction on the gallbladder mesentery precipitated a
sympathetic surge, with systolic blood pressure spiking to 171/95 mmHg,
representing a 24% increase from baseline mean arterial pressure, without
compensatory tachycardia (heart rate stable at 83 bpm), indicative of autonomic
neuropathy. Utilizing a risk-adapted protocol, anesthesia was deepened with
Sevoflurane to 3.5% and a targeted Fentanyl bolus of 50 mcg was administered.
This intervention successfully attenuated the surge, reducing systolic blood
pressure to less than 150 mmHg within 4 minutes. A restrictive fluid strategy
of 500 mL total input was employed. Postoperative renal function remained
stable with a Creatinine of 1.05 mg/dL, and the patient was discharged with a
pain score of 2 out of 10. Conclusion: Successful management of the geriatric
vascular stiffness phenotype requires anticipating the dissociation between
heart rate and blood pressure. Vigilant, physiologically-guided titration of
volatile agents and opioids, rather than invasive technology alone, can mitigate
myocardial ischemia in low-resource settings.

Geriatric patients account for a disproportionate

The global demographic landscape is undergoing a
significant transformation, frequently characterized in
medical literature as the "silver tsunami." By the year
2030, estimates project that 20% of the population in
developed nations will exceed the age of 65.1 This
demographic shift is not merely a statistical curiosity; it
represents a fundamental alteration in the patient

population presenting for surgical intervention.2

volume of surgical procedures, yet they bring a
physiological profile that is markedly distinct from
younger cohorts. This profile is defined by the concept
of homeostenosis, the progressive, age-related erosion
of homeostatic reserve across organ systems. While a
younger patient possesses a wide margin of safety to
accommodate physiological insults, the geriatric patient

operates near the limit of their functional capacity.
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Homeostenosis limits the body's ability to respond to
allostatic loads, rendering standard perioperative
stressors, such as fluid shifts, blood loss, and
nociceptive input, potentially hazardous.3

The challenge of homeostenosis is rarely an isolated
phenomenon. It is most often compounded by
cardiometabolic =~ multimorbidity, specifically the
deleterious triad of systemic hypertension, coronary
artery disease (CAD), and type II diabetes mellitus
(T2DM).4 The intersection of these pathologies creates a
distinct and challenging "vascular stiffness" phenotype.
The pathophysiology driving this phenotype is rooted in
molecular alterations within the vascular wall. Chronic
hyperglycemia, a hallmark of long-standing diabetes,
facilitates the formation of Advanced Glycation End-
products (AGEs). These compounds form irreversible
cross-links between collagen molecules within the
arterial media. Over time, this process replaces
compliant elastic fibers with rigid fibrotic tissue.
Consequently, the vasculature loses its compliance, the
ability to dampen pulsatile flow, and accommodate
changes in stroke volume. In these patients, the arterial
tree functions less like a flexible reservoir and more like
a rigid conduit.5

This structural rigidity has profound hemodynamic
implications during anesthesia. In a compliant vascular
system, a sympathetic surge resulting in increased
cardiac output is partially dampened by arterial
distension.® In the "stiff" geriatric vasculature, however,
nociceptive stimuli do not result in benign tachycardia
or mild pressure elevations. Instead, they precipitate
exaggerated systolic hypertension. This rapid rise in
afterload drastically increases left ventricular wall
stress and myocardial oxygen demand, creating a
mismatch between supply and demand that can lead to
subendocardial ischemia. Furthermore, the presence of
diabetic autonomic neuropathy often uncouples the
heart rate response from the blood pressure response,
removing the tachycardia that typically warns
anesthesiologists of inadequate anesthetic depth.?

Cholecystectomy remains a cornerstone of general
surgery in the elderly population. While laparoscopic
approaches are widely considered the gold standard
due to reduced recovery times, open cholecystectomy

remains a necessary contingency. It is indicated for

complex biliary pathology, extensive adhesions from
prior surgeries, or clinical situations where the
burden

hemodynamic of pneumoperitoneum is

contraindicated.8 The open approach, however,
introduces a distinct and potent nociceptive profile. It
involves significant somatic afferent signaling from
subcostal incisions, which impairs postoperative
respiratory mechanics, and intense visceral stimulation
from traction on the gallbladder mesentery and the
Triangle of Calot.?

Despite the prevalence of this clinical scenario, the
current medical literature reveals a significant gap.
Extensive guidelines exist for preoperative cardiac risk
stratification, such as the Revised Cardiac Risk Index
(RCRI) and the American College of Surgeons NSQIP
risk calculator. These tools are excellent for predicting
probability but offer little guidance on the tactical
management of the patient on the operating table.
Literature detailing the minute-by-minute
intraoperative hemodynamic titration required for these
high-risk open procedures is sparse. Furthermore,
existing protocols often rely heavily on advanced
invasive monitoring, including invasive arterial blood
pressure lines and stroke volume variation analysis.
While effective, these technologies may not be
universally available in resource-limited settings or may
be relatively contraindicated in patients with severe
peripheral vascular disease. There is a pressing need for
integrated protocols that address the "stress gap"
between anesthetic depth and surgical stimulus
without relying solely on invasive technology.10

This case report aims to elucidate the intricate
intraoperative decision-making process involved in
managing a  septuagenarian with  advanced
cardiometabolic multimorbidity. We highlight the
phenomenon of the "stress surge" mediated by vascular
stiffness and demonstrate a successful, risk-adapted
protocol utilizing sympathetic attenuation and
multimodal analgesia. Specifically, we address the
controversy of airway management during emergence
and the safety of ward-based opioid infusions. We aim
to provide a blueprint for converting a high-risk
physiology into a low-event outcome through vigilant

clinical titration.
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2. Case Presentation

The clinical focus of this report is a 71-year-old male
who presented for elective open cholecystectomy, a
decision necessitated by a confirmed diagnosis of
symptomatic multiple cholelithiasis visualized via
magnetic resonance cholangiopancreatography. The
patient’s physiological profile represented a classic, yet
high-risk,
cardiometabolic pathology. Anthropometrically, he

intersection of aging and advanced
stood 172 cm tall and weighed 80 kg, resulting in a
Body Mass Index of 27 kg/m?. While this classified him
as overweight, his anthropometry belied the fragility of
his internal reserves. He was categorized as American
Society of Anesthesiologists Physical Status III, a
designation that

explicitly acknowledges severe

systemic disease with substantive functional
limitations. However, a nuanced assessment using the
Clinical Frailty Scale yielded a score of 3, indicating a
patient who was "Managing Well"—functionally
independent despite his burden of disease (Table 1).
This discordance between his heavy comorbidity load
and his preserved daily independence highlighted the
perilous nature of his "homeostenosis," where the
patient functions adequately at rest but possesses a
dangerously narrowed margin of safety for enduring
perioperative stress.

The patient’s medical history was dominated by a
deleterious  "Cardiometabolic  Triad" comprising
cardiovascular, endocrine, and vascular pathologies
that acted synergistically to compromise his
hemodynamic stability. Cardiovascularly, he suffered
from long-standing stage II hypertension and
established coronary artery disease. Although he
reported occasional exertional dyspnea consistent with
New York Heart Association Class II heart failure, his
resting state was asymptomatic, masking the
underlying myocardial stiffness. Endocrinologically, his
physiology was ravaged by type II diabetes mellitus of
greater than ten years' duration. His dependence on
insulin therapy signaled a state of advanced pancreatic
beta-cell failure and suggested significant systemic
exposure to chronic hyperglycemia, the primary driver
of vascular aging. Vascularly, a history of intermittent
claudication pointed toward peripheral arterial disease,
clinical

serving as a widespread

proxy for

atherosclerosis and verifying the systemic nature of his
vascular compromise.

His pharmacological regimen was meticulously
reviewed during the preoperative phase. He was
maintained on dual

antihypertensive  therapy

comprising Ramipril, an Angiotensin-Converting
Enzyme inhibitor, and Bisoprolol, a beta-adrenergic
blocker. The presence of the beta-blocker was of
particular anesthetic significance, as it had the
potential to blunt the chronotropic response to surgical
stress, effectively disabling the heart rate as a reliable
monitor of nociception. Additionally, the patient was on
Clopidogrel, a potent antiplatelet agent, which was
strategically discontinued five days prior to surgery.
This cessation was a calculated risk-benefit decision
intended to mitigate the bleeding potential associated
with open abdominal surgery while accepting a
transiently increased risk of thrombotic events in the
perioperative window.

The preoperative investigation was designed not
merely to document abnormalities but to quantify the
patient's remaining physiological reserve. A critical
component of this assessment was the estimation of his
functional capacity, which was determined to be less
than 4 metabolic equivalents. This low functional
threshold was evidenced by his inability to climb two
flights of stairs without developing symptomatic
dyspnea, a clinical finding that acts as a potent
independent predictor of perioperative major adverse
cardiac events. In the context of noncardiac surgery, a
functional capacity below 4 METs serves as a red flag,
mandating a highly vigilant anesthetic approach to
minimize myocardial oxygen demand.

To establish a reliable hemodynamic reference point,
blood pressure monitoring was conducted on the ward
over the 24-hour period preceding the operation. This
extended surveillance revealed a mean baseline blood
pressure of 138/84 mmHg and a resting heart rate of
72 bpm. Establishing this 24-hour average was critical
to distinguishing the patient’s true physiological
baseline from the transient "white coat" hypertension
often observed during spot checks in the pre-anesthesia
holding area. This baseline provided the target metrics
for intraoperative titration, defining the therapeutic

window within which organ perfusion could be
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maintained without precipitating afterload-induced
ischemia.

The laboratory evaluation further elucidated the
extent of his organ dysfunction. His hemoglobin was
13.5 g/dL, oxygen-carrying

capacity. However, his serum creatinine was 1.1

providing adequate

mg/dL. While this value might appear superficially
normal, in a 71-year-old male, it corresponded to an
estimated Glomerular Filtration Rate of approximately
68 mL/min/1.73m?2. This indicated a state of mild, age-
related renal impairment (Stage 2 Chronic Kidney
Disease), rendering his kidneys highly susceptible to
insults from hypotension or hypovolemia. His random
blood glucose was 147 mg/dL, and his potassium was
4.2 mmol/L, reflecting reasonable metabolic control
entering the perioperative period.

Transthoracic echocardiography provided the
definitive assessment of his cardiac mechanics. The
study revealed a left ventricular ejection fraction of
70.7%, indicating preserved systolic function. However,
the diastolic parameters revealed Grade I Diastolic
Dysfunction, characterized by an E/A ratio of less than
0.8. This finding was pivotal for fluid management; it
indicated impaired left ventricular relaxation, making
ventricular filling heavily dependent on the "atrial kick"
(active atrial contraction) rather than passive filling.
Consequently, the patient would be intolerant of
tachycardia (which shortens diastolic filling time) and
atrial fibrillation. Furthermore, the presence of
Concentric Left Ventricular Hypertrophy confirmed the
chronicity of his hypertension. This hypertrophy, a
maladaptive response to sustained high afterload,
meant that his myocardium had an increased oxygen
requirement and was critically dependent on adequate
diastolic perfusion pressure to avoid subendocardial
ischemia.

The anesthetic plan was formulated with a central
focus on maintaining hemodynamic stability in the face
of stiff vasculature and limited cardiac reserve. A
primary consideration was the monitoring strategy.
Given the patient’s significant comorbidities and the

anticipated hemodynamic volatility of open abdominal

surgery, invasive arterial blood pressure monitoring
would typically be considered the gold standard to allow
for beat-to-beat analysis. However, due to specific
resource constraints within the operative setting, the
team utilized non-invasive blood pressure monitoring.
To mitigate the intermittent nature of this modality and
the risk of missing rapid hemodynamic shifts, a
rigorous cycling protocol was implemented. The
measurement interval was set to two minutes during
maintenance phases and accelerated to one-minute
intervals during critical surgical steps, including
induction, incision, and traction. This strategy
represented a pragmatic, resource-stratified approach
to precision care, ensuring that surveillance density
matched the intensity of the surgical stimulus.

The induction of anesthesia was a sequence of
carefully

calculated pharmacological maneuvers

designed to achieve unconsciousness without
precipitating the profound hypotension often seen in
volume-depleted, hypertensive geriatric patients.
Following three minutes of pre-oxygenation with 100%
oxygen to maximize functional residual capacity, co-
induction was initiated with 1 mg of intravenous
Midazolam for anxiolysis. This was immediately
followed by an analgesic loading dose of Fentanyl at 2
mcg/kg (160 mcg). This opioid bolus was administered
prior to the hypnotic to proactively blunt the profound
afferent sympathetic response associated with
laryngoscopy. The hypnotic agent, Propofol, was dosed
at 1.5 mg/kg (120 mg) and titrated slowly. This slow
administration was essential to account for the
prolonged arm-brain circulation time characteristic of
the elderly, preventing an inadvertent overdose and
subsequent vascular collapse. Neuromuscular
blockade was achieved with Atracurium at 0.5 mg/kg
to facilitate endotracheal intubation, which was
performed using a GlideScope video laryngoscope. The
use of video laryngoscopy was a strategic choice to
minimize the force required for glottic visualization,
thereby reducing the mechanical stimulation of the

oropharynx and the associated sympathetic surge.

1081



Table 1. Summary of Clinical Findings on Admission

PARAMETER PATIENT FINDINGS / VALUES

1. DEMOGRAPHICS & GENERAL STATUS

Age | Gender 71 Years [ Male

Diagnosis Symptomatic Multiple Cholelithiasis

Anthropometry Height: 172 cm | Weight: 80 kg
BMI: 27 kg/m2

ASA Status Class III

Frailty Score CFS Score: 3 (Managing Well)

2. THE CARDIOMETABOLIC TRIAD (COMORBIDITIES)

Cardiovascular Hypertension (Stage II)
Coronary Artery Disease (CAD)
NYHA Class II Dyspnea
Endocrine Type II Diabetes Mellitus (>10 yrs)

Insulin Dependent

Vascular History Intermittent Claudication

3. PHYSIOLOGICAL RESERVE & OPTIMIZATION

Functional Capacity < 4 METs

Baseline Hemodynamics  BP: 138/84 mmHg (Mean Ward)
HR: 72 bpm

Medication Status Clopidogrel (Stopped -5 days)
Ramipril & Bisoprolol (Active)

Insulin Glargine (Active)
4, DIAGNOSTIC INVESTIGATIONS

Hematology Hemoglobin: 13.5 g/dL

Renal Function Creatinine: 1.1 mg/dL

eGFR: ~68 mL/min/1.73m?

Metabolic Random Glucose: 147 mg/dL
Potassium: 4.2 mmol/L

Echocardiography LVEF: 70.7% (Preserved)
E/A Ratio: < 0.8

Concentric LVH

CLINICAL
INTERPRETATION & RISK
IMPLICATION

Geriatric demographic ("Silver
Tsunami®)

Indication for urgent/elective
surgery

Overweight; potential difficult
ainwvay/access

Severe systemic disease;
substantial functional limitation

Physiologically fragile but
functionally independent

Reduced cardiac reserve; risk of
ischemia

Risk of Autonomic
Neuropathy & Vascular
Stiffness

Indicator of systemic
atherosclerosis/arteriosclerosis

Unable to climb 2 flights of stairs;

High MACE risk

Baseline established to guide
intra-op titration

Antiplatelet washout confirmed;
Beta-blockade active

Adequate oxygen carrying
capacity

Mild impairment; susceptibility to
hypoperfusion

Reasonable pregperative control

Grade I Diastolic
Dysfunction

Dependent on atrial kick; volume
sensitive
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Maintenance of anesthesia was achieved using
Sevoflurane at a concentration of 1.8 to 2.0% in an
oxygen/air mixture. Sevoflurane was selected not only
for its titratability but also for its potential
cardioprotective effects via anesthetic preconditioning.
Ventilation was managed using a volume control mode
with tidal volumes of 6 to 8 mL/kg and a positive end-
expiratory pressure of 5 cmH20 to prevent atelectasis
while minimizing the impact of intrathoracic pressure
on venous return.

The surgical procedure commenced at 13:00, and
the initial 25 minutes of the operation were
characterized by relative hemodynamic stability.
However, the physiological fragility of the patient was
unmasked at minute 30. As the surgical team engaged
in deep dissection of Calot’s triangle and applied
traction to the gallbladder mesentery, the patient
experienced a sudden and profound hypertensive crisis.
From a ward baseline mean arterial pressure of 102
mmHg, the blood pressure spiked precipitously to
171/95 mmHg, corresponding to a mean arterial
pressure of 120 mmHg. This represented a 24%
increase in mean pressure, a magnitude of afterload
elevation capable of causing acute left ventricular
failure in a stiff, hypertrophied heart (Table 2).

Crucially, this hypertensive surge was not
accompanied by the expected tachycardia. The heart
rate remained paradoxically stable at 83 bpm
throughout the event, deviating significantly from the
classic physiologic response to nociception. This
dissociation between the profound blood pressure spike
and the flat heart rate trajectory provided compelling
clinical evidence of autonomic neuropathy, likely a
sequela of his long-standing diabetes. The disconnect
highlighted a critical monitoring blind spot: had the
anesthesia team relied on tachycardia as the primary
indicator of "light" anesthesia, this hypertensive crisis
might have gone untreated until myocardial injury
occurred.

Recognizing the immediate threat of subendocardial
ischemia—where coronary perfusion occurs primarily
in diastole and is severely compromised by excessive
wall tension—the anesthesia team initiated a rapid
"Sympathetic Attenuation" protocol. The intervention

targeted the two components of the stress response: the

cortical perception of pain and the subcortical afferent
input. The concentration of Sevoflurane was
momentarily increased to 3.5% to deepen the hypnotic
plane and induce vasodilation. Simultaneously, a
rescue bolus of Fentanyl (50 mcg) was administered
intravenously to specifically target the intense visceral
nociceptive input arising from the biliary traction. The
response to this targeted intervention was rapid and
effective. Within four minutes, the systolic blood
pressure settled to a safe range of 148/80 mmHg.
Continuous electrocardiographic monitoring of Lead II
and VS5 revealed no ST-segment changes, confirming
that the transient surge in afterload had been managed
before resulting in detectable myocardial ischemia.
The management of fluid balance required a delicate
negotiation between two competing organ systems: the
stiff, diastolic-dysfunctional heart, which was
intolerant of volume overload, and the aging kidneys,
which were intolerant of hypoperfusion. A restrictive
fluid strategy was adopted as the safer default, aiming
to prevent pulmonary edema and right heart strain. The
total intraoperative fluid input was limited to 500 mL of
Ringer's Lactate over the 60-minute duration of the
surgery. This degree of restriction, particularly in an
open abdominal procedure with inherent insensible
losses, carried a distinct risk of prerenal azotemia.
However, the strategy was predicated on the
understanding that perfusion pressure, rather than
absolute volume, is the primary determinant of
glomerular filtration in the autoregulated kidney. By
aggressively treating the hypertensive surge while
simultaneously preventing hypotension (maintaining
mean arterial pressure above 65 mmHg), renal
perfusion was preserved without flooding the
intravascular space. The success of this strategy was
validated postoperatively. Although a urinary catheter
was not placed due to the short surgical duration, the
patient's renal function remained stable. The serum
creatinine on postoperative day one was 1.05 mg/dL,
slightly improved from the preoperative value of 1.1
mg/dL. This data point confirmed that the restrictive
fluid strategy, when paired with rigorous blood pressure
control, successfully navigated the narrow therapeutic
window, protecting the patient from both Acute Kidney

Injury and pulmonary edema.
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Table 2. Perioperative Timeline and Metabolic Profile

PRE-OPERATIVE  LNTRA-

(BASELINE)

PARAMETER

Hemoglobin (g/dL) 13.5 -
Creatinine (mg/dL) 1.10 -
Potassium (mmol/L) 4.2 -
Random Glucose 147 158
(mg/dL) (Checked hourly)
138 171 (Surge)

Systolic BP (mmHg) (Ward Mean)

As the surgical closure of the abdomen neared
completion, the anesthesia team faced a critical
inflection point in the patient’s care: the management
of emergence and extubation. In the context of geriatric
anesthesia, particularly for a patient with the
"Cardiometabolic Triad" of hypertension, coronary
artery disease, and diabetes, the transition from the
anesthetized state to wakefulness is arguably the most
perilous phase of the perioperative period. It is a
moment characterized by a "catecholamine storm,"
where the restoration of airway reflexes and the
perception of the endotracheal tube often precipitate
violent coughing, bucking, and straining. For a healthy
patient, these physiological perturbations are transient
and benign. However, for a septuagenarian with stiff,
concentric left

non-compliant vasculature and

ventricular hypertrophy, the hemodynamic
consequences of a turbulent emergence can be
catastrophic. A coughing fit can abruptly spike
intrathoracic and intracranial pressures, risking
surgical wound dehiscence, but more critically, it can
drive systolic blood pressure to levels exceeding 200
mmHg. Such an acute afterload mismatch would place
an immediate and intolerable strain on the
myocardium, risking subendocardial ischemia, plaque
rupture, or acute heart failure in the very final moments

of the procedure.

OPERATIVE
(MAX / MIN EVENTS)

POST-OPERATIVE
(DAY 1)

REFERENCE RANGE

12.9 * 13.0-17.0
1.05 0.7-12
4.0 3.5-50
142 70 - 140
130 110 - 140

110 (Induction)

Consequently, the strategy for emergence was not
merely a matter of airway management but a
continuation of the "Sympathetic Attenuation" protocol
employed throughout the case. The team faced a
strategic dichotomy: perform a standard "awake"
extubation, which prioritizes airway safety but risks
hemodynamic volatility, or pursue a "deep" extubation,
which prioritizes hemodynamic stability but risks
airway obstruction and aspiration. The decision-
making process was rigorous, weighing the specific
physiological phenotype of the patient against the
inherent risks of the technique. Alternative strategies to
blunt the emergence response were considered,
specifically the Laryngotracheal Instillation of Local
Anesthetic (LITA) or the administration of an
intravenous  Lidocaine infusion. While these
pharmacological adjuncts are validated methods to
suppress the cough reflex, they are not foolproof. In
clinical practice, they often result in a "stuttering"
emergence, where the suppression of reflexes is
incomplete or transient, leaving the patient vulnerable
to breakthrough coughing episodes wupon tube
withdrawal. Given the severity of the patient’s vascular
stiffness, even a transient hypertensive surge was
deemed an unacceptable risk. Therefore, the team
elected to proceed with deep extubation, reasoning that

a smooth, non-stimulated transition to spontaneous
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ventilation offered the highest probability of preserving
the myocardial oxygen supply-demand balance.

This decision, however, was not taken lightly. Deep
extubation in the geriatric population carries significant
controversy, primarily due to the age-related decline in
pharyngeal muscle tone and the potential for post-
extubation upper airway collapse or aspiration. To
mitigate these risks, the procedure was executed under
a strict, criterion-based safety protocol that functioned
as a mandatory "go/no-go" checklist. The patient was
verified to be strictly fasted with no history of
gastroesophageal reflux disease (GERD), removing the
primary contraindication. Prior to any reduction in
anesthetic depth, the team confirmed the complete
reversal of neuromuscular blockade. This was not left
to subjective assessment; a quantitative evaluation
ensured a Train-of-Four ratio greater than 0.9,
guaranteeing that the patient possessed full
diaphragmatic and pharyngeal muscle power to
maintain airway patency. Furthermore, the return of
regular, effective spontaneous respiration was
established, defined by a respiratory rate greater than
12 breaths per minute and consistent tidal volumes
exceeding 6 mL/kg. This metric provided assurance
that the respiratory drive was intact and capable of
supporting gas exchange without mechanical
assistance. The depth of anesthesia was carefully
titrated to a specific "Goldilocks" zone—deep enough to
suppress the cough reflex but light enough to maintain
autonomic respiration—confirmed by the return of
conjugate gaze and centralized pupils. Finally, the
oropharynx was meticulously suctioned under direct
laryngoscopic vision to remove any secretions that
could act as a nidus for laryngospasm or aspiration.
Only when all these safety criteria were met was the
endotracheal tube removed, allowing the patient to
emerge from anesthesia gradually and peacefully,
without the violent sympathetic surge of a stimulated
awakening.

Following the successful and hemodynamically
stable emergence, the focus shifted to the maintenance
of this stability in the postoperative environment. The
management of postoperative pain in open abdominal
surgery presents a complex pharmacological challenge.

The subcostal incision is profoundly painful, and

inadequate analgesia leads to splinting, atelectasis, and

pneumonia—a lethal sequence in the elderly.
Conversely, the aggressive use of opioids in opioid-naive
geriatric patients carries the dread risk of opioid-
induced respiratory depression (OIRD) and sedation.
The standard ward protocol of intermittent
subcutaneous or intravenous opioid boluses creates a
"sawtooth" pharmacokinetic profile, characterized by
peaks of excessive plasma concentration (risking apnea)
and troughs of sub-therapeutic levels (allowing
breakthrough pain). Breakthrough pain is particularly
dangerous in this patient, as it triggers a sympathetic
response that re-introduces the risk of tachycardia and
hypertension that the team had fought so hard to avoid
intraoperatively.

To solve this dilemma, the anesthetic team
implemented a continuous low-dose Fentanyl infusion
at 12 mcg/hr. This modality is often reserved for High
Dependency Units (HDU) or Intensive Care Units (ICU)
due to safety concerns, and its use on a general surgical
ward represents a significant deviation from standard
protocol that requires rigorous justification and
enhanced surveillance. The rationale was
pharmacokinetic precision: a continuous infusion
maintains the plasma fentanyl concentration within the
narrow "Minimum Effective Analgesic Concentration"
(MEAC) window, avoiding the dangerous peaks of bolus
dosing while ensuring a constant shield against
nociception. This strategy effectively "smooths out" the
physiological stress response, facilitating early
mobilization and deeper respiratory excursion (Figure
1).

However, the implementation of such a potent
modality in a ward setting necessitated a robust
"human factor" safety net to replace the electronic
monitoring of an ICU. A specific Ward Safety Protocol
was enacted to mitigate the risk of "dead in bed"
syndrome. The patient was physically allocated to a
"high-visibility" bed located immediately adjacent to the
central nursing station, ensuring constant visual
surveillance. A dedicated monitoring schedule was
prescribed, mandating hourly checks of vital signs for
the first six hours, encompassing not just blood
pressure and heart rate, but specifically respiratory

rate, oxygen saturation (SpO2), and a standardized
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sedation score. This frequency of interaction ensured
that any trend toward bradypnea or obtundation would
be detected and reversed immediately. As a final
failsafe, an ampoule of Naloxone was prescribed and
kept at the bedside, empowering the nursing staff to
intervene instantly in the event of respiratory
compromise.

The clinical outcome validated this meticulous, risk-
adapted approach. The patient’s transition to the ward
was seamless. Throughout the first 24 hours, his pain
scores remained consistently below 2 out of 10 at rest,
a testament to the efficacy of the steady-state opioid
infusion. Crucially, there were no episodes of
desaturation, respiratory depression, or excessive
sedation, confirming that the low-dose infusion, when
paired with vigilant monitoring, offered a superior safety
profile compared to the oscillating levels of traditional
bolus regimens. By Day 3, the patient was discharged
home, having navigated the gauntlet of major
abdominal surgery without a single adverse cardiac or

respiratory event. This case underscores that in the

high-risk geriatric patient, safety is not defined by the
avoidance of potent drugs or complex techniques, but
by the precision with which they are applied and the

vigilance with which they are monitored.

3. Discussion

The management of this 71-year-old patient serves
as a microcosm of the challenges inherent in geriatric
anesthesia. The successful outcome was not
serendipitous but the result of a deliberate,
physiological reasoning process tailored to the patient's
limited reserves. The central challenge in this case was
the patient's homeostenosis compounded by
arteriosclerosis. It is vital to distinguish atherosclerosis,
which involves intimal plaque formation and lumen
narrowing, from arteriosclerosis, which involves medial
stiffening. In diabetic geriatrics, the accumulation of
advanced glycation end-products (AGEs) causes cross-
linking of collagen and fragmentation of elastin in the
arterial wall. This process fundamentally alters the

mechanics of blood flow.11

Intraoperative Hemodynamic Trend
Minute-by-Minute Vital Signs during Open Cholecystectomy

180

Value (mmHg / bpm)

60

ST . T T S R N S M S 3

SURGE (Traction)
40 :

EOTE S R TR T T R R R

Time (Minutes)

@ Systolic BP (mmHg) @ Diastolic BP (mmHg) @ Heart Rate (bpm)

Description: The graph illustrates the hemodynamic course over 60 minutes. Note the relative stability during the first 25 minutes. At Minute
30 (Traction), a sharp "Stress Surge" is observed where Systolic BP spikes to 171 mmHg. Crucially, the Heart Rate (Green line) remains
flat/stable (~83 bpm) during this crisis, demonstrating the HR-BP dissociation characteristic of Autonomic Neuropathy. Following intervention
(Fentanyl/Sevoflurane) at Minute 32, hemodynamic parameters rapidly normalize.

Figure 1. Intraoperative hemodynamic trends.
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Blood pressure is the product of cardiac output (CO)
and systemic vascular resistance (SVR).12 In a
compliant system, an increase in cardiac output is
dampened by arterial distension, which absorbs the
energy of the pulse wave. In this patient, the Systemic
Vascular Resistance is dynamically fixed due to
stiffness. Consequently, the surgical stress response,
mediated by catecholamine release, caused a linear and
exaggerated rise in pressure. The surge to 171 mmHg
observed at minute 30 confirms that in the geriatric
diabetic population, blood pressure is a far more
sensitive indicator of nociception than heart rate.13

A striking feature of the intraoperative course was
the hypertensive surge (171/95 mmHg) accompanied
by a heart rate of only 83 bpm. In a physiologically
intact patient, such a noxious stimulus usually triggers
tachycardia alongside hypertension due to sympathetic
outflow. The absence of marked tachycardia strongly
suggests the presence of cardiac autonomic neuropathy
(CAN). CAN creates a denervated heart that is relatively
fixed in rate and unresponsive to vagal modulation or
sympathetic bursts.!4 This presents a lethal trap for the
anesthesiologist: if one waits for tachycardia to
diagnose "light anesthesia,” the patient may already be
experiencing profound hypertensive afterload. This
dramatically increases left ventricular wall stress.
According to the law of Laplace, wall stress is
proportional to Pressure times radius divided by Wall
thickness. In this equation, pressure represents
afterload. An unchecked surge in pressure in a
hypertrophied heart significantly elevates oxygen
demand. Because the heart is perfused primarily during
diastole, and high diastolic pressure (95 mmHg) can
impede coronary flow if the diastolic time is shortened
(though here HR was stable), the primary risk is the
sheer metabolic cost of pumping against such high
resistance. The decision to treat based on BP elevation
alone, ignoring the stable HR, was therefore the pivotal
safety maneuver (Figure 2).15

While invasive arterial monitoring allows for beat-to-
beat analysis and measurement of stroke volume
(SVV), this case

variation demonstrates that

"physiologically-guided titration" is achievable with
NIBP if the clinician remains hyper-vigilant. By cycling
NIBP at 1l-minute intervals during high-stimulus
periods, the team effectively approximated continuous
monitoring. This finding is crucial for global surgery
contexts where arterial lines may be scarce or
contraindicated, including in patients with severe
peripheral vascular disease, where cannulation may
risk distal ischemia.16

The decision to perform deep extubation warrants
scrutiny. Laryngotracheal instillation of local anesthetic
(LITA) or IV Lidocaine is often cited as a safer method to
blunt the cough reflex while allowing the patient to
wake up with a protected airway.!” However, these
methods are not foolproof and often result in a
"stuttering" emergence where the patient may still
cough violently upon tube removal. In a patient with a
fresh subcostal incision and stiff vasculature, a
coughing fit can raise systolic blood pressure to levels
exceeding 200 mmHg, risking wound dehiscence and
immediate myocardial ischemia.!® Deep extubation,
when performed by an experienced provider on a fasted
patient, offers the smoothest hemodynamic profile. The
risk of aspiration was mitigated by the strict NPO status
and the absence of active reflux disease.

The use of continuous fentanyl (12 mcg/hr) on a
general ward is a practice that requires careful risk
assessment. Intermittent boluses create a "sawtooth"
plasma concentration, leading to peaks that cause
respiratory depression and troughs that allow
breakthrough pain. Breakthrough pain triggers a
sympathetic response, which this patient could not
tolerate. A low-dose continuous infusion maintains the
minimum effective analgesic concentration (MEAC)
within the therapeutic window. Our hourly monitoring
protocol effectively substituted for high dependency
unit (HDU) care, a necessary adaptation in resource-
stratified healthcare. This strategy emphasizes that
safety is not solely defined by the location of the patient
(ICU versus ward) but by the intensity of the nursing

surveillance.19
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Pathophysiological Rationale & Management Strategy

A Risk-Adapted Framework for Geriatric Cardiometabolic Multimorbidity

THE PHYSIOLOGICAL CHALLENGE (THE THREAT)

A~ 1. Vascular Stiffness

Mechanism: Chronic Hyperglycemia — Advanced Glycation End-
products (AGEs) — Collagen Cross-linking in Arterial Media.

BP = CO x SVR (Fixed)

* Pathology: Loss of arterial compliance prevents dampening of
pulsatile flow.

¢ Clinical Result: Surgical stress causes a linear, exaggerated rise
in Systolic BP (Surge to 171 mmHg).

* Risk: Immediate increase in Left Ventricular Afterload.

® 2. The "Silent" Trap (CAN)

Mechanism: Cardiac Autonomic Neuropathy (CAN) creates a
"denervated" heart unresponsive to sympathetic/vagal cues.

High BP + Normal HR # Stability

* The Trap: Absence of tachycardia (HR 83) masks "light"
anesthesia.

+ Law of Laplace: Increased Afterload (Pressure) in a
hypertrophied heart drastically increases Wall Stress.

* Outcome: Risk of subendocardial ischemia without the warning
sign of tachycardia.

THE CLINICAL SOLUTION (THE STRATEGY)

47 3. Sympathetic Attenuation
Goal: Preemptive blocking of afferent input to prevent the "Surge."

Intervention: Deepen Sevo + Fentanyl Bolus

¢ Monitoring: NIBP Cycling at 1-minute intervals (Resource-
stratified precision).

* Logic: Treating the BP spike immediately protects the coronary
perfusion gradient.

¢ Result: BP normalized < 150 mmHg within 4 mins; No ST
changes.

& 4. Risk-Adapted Recovery

Goal: Avoiding hemodynamic volatility during emergence and post-

op.

« Deep Extubation: Chosen over LITA/Lidocaine to prevent
coughing/bucking surges (>200 mmHg risk). Mitigated aspiration
risk via strict NPO/Suctioning.

« Ward Infusion: Low-dose Fentanyl (12 mcg/hr) avoids
"sawtooth" peaks/troughs.

« Safety Net: High-visibility bed + Hourly monitoring substitutes for
HDU resources.

Figure 2. Pathophysiological rationale and management strategy of this case.

The total intraoperative fluid input of 500 mL is
notably restrictive for an open abdominal procedure,
where insensible losses can be significant. This strategy
was chosen to protect the diastolic heart from volume
overload. However, this approach walks a fine line. In
non-optimized patients, this degree of restriction
carries a high risk of prerenal azotemia. The stability of
the postoperative creatinine in this case validates the
strategy for this specific patient, but it serves as a
reminder that fluid therapy must be goal-directed. The
maintenance of an adequate Mean Arterial Pressure

(MAP greater than 65 mmHg) was likely the saving

factor that preserved renal perfusion despite the low

volume input.20

4. Conclusion

The successful management of this septuagenarian
with  advanced cardiometabolic = multimorbidity
underscores that age is not a contraindication to major
surgery, provided the anesthesia is adapted to the
patient's physiological limits. In elderly diabetics, the
absence of tachycardia does not equate to adequate
anesthetic depth; hypertension is the primary, and

often sole, marker of nociception. Rapid titration of
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volatile agents and opioids is required to blunt the
stress surge of visceral traction. This can be effectively
managed with frequent NIBP cycling even in the
absence of invasive arterial lines. Fluid management
must be restrictive to prevent pulmonary congestion.
Our data confirms this can be done safely without renal
injury if perfusion pressure is maintained. Deep
extubation, when performed with strict safety criteria,
is a valid strategy to prevent emergence hypertension in
the vasculopath. Ultimately, risk-adapted anesthesia
moves beyond following standard protocols; it involves
tailoring every milligram of drug and milliliter of fluid to

preserve the fragile homeostasis of the geriatric patient.
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