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1. Introduction 

The perioperative management of neonates, 

particularly those with low birth weight (LBW) and 

significant congenital anomalies, remains one of the 

most intricate and high-stakes subspecialties within 

anesthesiology. The neonatal period is a phase of 

dramatic physiological transition, characterized by 

profound adjustments in the cardiovascular, 

respiratory, renal, and metabolic systems as the infant 

adapts from fetal to extrauterine life.1 These systems 

are functionally immature, rendering the neonate 

exquisitely vulnerable to the physiological trespass of 

surgery and the pharmacological effects of anesthetic 

agents. When prematurity or LBW is superimposed on 
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A B S T R A C T  

Introduction: The anesthetic management of low-birth-weight (LBW) neonates 

with complex congenital anomalies like duodenal atresia presents a profound 
physiological challenge. These patients exhibit immature organ systems, 
precarious fluid balance, and heightened sensitivity to anesthetic agents. This 
case report describes a successful hemodynamically-focused anesthetic 

strategy in a particularly high-risk neonate with the combined pathology of 
duodenal atresia and a constricting annular pancreas. Case presentation: A 4-
day-old, 1800-gram male infant, born at 37 weeks with intrauterine growth 
restriction, presented with prenatally diagnosed duodenal atresia. Preoperative 

stabilization focused on correcting a severe hypochloremic, hypokalemic 
metabolic alkalosis. A hemodynamically stable anesthetic induction was 
achieved using intravenous fentanyl (2.8 mcg/kg) and ketamine (2.8 mg/kg), 
avoiding myocardial depressant volatile agents. Anesthesia was maintained 

with 60% oxygen in air and intermittent opioid boluses. Intraoperative 
management was centered on meticulous, goal-directed fluid therapy, rigorous 
maintenance of normothermia, and lung-protective ventilation. The surgery, a 
duodenojejunostomy, was completed successfully with remarkable 

hemodynamic stability. The infant was transferred to the NICU for planned 
postoperative ventilation and was extubated on the second postoperative day. 
Postoperative analgesia was achieved with a continuous sub-anesthetic 
ketamine infusion, later transitioned to intermittent metamizole. Conclusion: 

The successful outcome in this fragile neonate underscores the value of a 
tailored anesthetic approach grounded in neonatal pathophysiology. A strategy 
utilizing hemodynamically stable induction agents, proactive correction of 
metabolic derangements, goal-directed fluid therapy, and a planned, staged 

recovery can effectively mitigate the significant perioperative risks associated 
with major abdominal surgery in LBW infants with complex congenital 
anomalies. 
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a major surgical pathology, the margin for error 

narrows to a razor's edge.2 

Duodenal atresia, a congenital obstruction of the 

duodenum, is a classic neonatal surgical emergency, 

occurring in approximately 1 in 5,000 to 10,000 live 

births.3 It is frequently associated with other significant 

conditions, including Trisomy 21 and various cardiac 

defects, or as part of the VACTERL association. The 

pathognomonic "double bubble" sign on abdominal 

radiography, caused by trapped air in the stomach and 

proximal duodenum, confirms the diagnosis. The 

complete obstruction results in an inability to tolerate 

enteral feeding, persistent vomiting, and a high risk of 

dehydration and critical electrolyte disturbances.4 The 

characteristic biochemical derangement is a 

hypochloremic, hypokalemic metabolic alkalosis, 

stemming from the loss of voluminous quantities of 

gastric acid.5 This is often preceded by maternal 

polyhydramnion due to impaired fetal swallowing of 

amniotic fluid, which can contribute to premature 

labor. 

Anesthetizing an LBW infant (defined as <2500g) for 

duodenal atresia repair represents a confluence of 

formidable challenges. The cardiovascular system is 

characterized by a relatively fixed stroke volume, 

making cardiac output almost entirely dependent on 

heart rate; thus, bradycardia can be catastrophic.6 The 

neonatal myocardium is less compliant and possesses 

fewer contractile elements, limiting its ability to respond 

to inotropic stimulation or increased afterload.7 

Elevated pulmonary vascular resistance (PVR) can 

persist, predisposing the infant to right-to-left shunting 

through a patent foramen ovale (PFO) or ductus 

arteriosus (PDA) in response to stimuli like hypoxia, 

hypercarbia, or acidosis.8 Respiratory mechanics are 

inefficient, hepatic and renal systems are immature, 

leading to altered drug metabolism, and 

thermoregulation is a constant struggle due to a large 

surface area-to-mass ratio.9 

While the principles of managing duodenal atresia 

are well-established, this case report is instructive due 

to the unique convergence of multiple high-risk factors: 

LBW with intrauterine growth restriction (IUGR), a 

complex dual pathology of intrinsic duodenal atresia 

and extrinsic compression from an annular pancreas, 

and significant preoperative metabolic derangement.10 

The novelty of this report lies in its detailed description 

and justification of a hemodynamically-focused 

anesthetic protocol, intentionally avoiding potent 

myocardial-depressant inhalational agents in favor of a 

ketamine-based induction and maintenance strategy. 

This approach was specifically chosen to preserve 

cardiovascular stability in a patient with minimal 

physiological reserve. Therefore, the primary aim of this 

report is to provide a comprehensive, step-by-step 

account of this pathophysiology-driven anesthetic 

strategy. By dissecting the clinical decision-making 

process from preoperative optimization to postoperative 

recovery, we offer a valuable educational framework for 

managing similarly complex and fragile neonatal 

surgical patients. 

 

2. Case Presentation 

Written informed consent was obtained from the 

patient's legal guardians for the publication of this case 

report and any accompanying images. The case is 

reported in accordance with the CARE guidelines. A 4-

day-old, 1800-gram male infant was scheduled for an 

exploratory laparotomy and duodenojejunostomy. The 

infant was an inpatient in the High Care Unit (HCU) 

Neonatus at Dr. Moewardi Regional General Hospital, 

having been born at the facility. He was born at 37 

weeks of gestation via emergency Caesarean section 

due to a transverse lie, inpartu labor, and was 

complicated by severe polyhydramnion and IUGR. 

Antenatal ultrasound had been suggestive of a proximal 

bowel obstruction. The mother’s medical history was 

significant for mild anemia during pregnancy but was 

otherwise unremarkable. 

Upon delivery, the infant's Apgar scores were 7 and 

9 at 1 and 5 minutes, respectively. He was immediately 

transferred to the neonatal unit, where an orogastric 

tube (OGT) was placed, draining significant volumes of 

bilious fluid. He was kept nil per os. A workup for 

VACTERL association was negative. On the day of life 

(DOL) 4, a preoperative assessment was conducted. The 

infant was in a warmed incubator, appearing weak with 

a feeble cry. His vital signs were: heart rate (HR) 181 

beats/minute, respiratory rate (RR) 50 breaths/minute, 

core temperature 36.5°C, and oxygen saturation (SpO2) 



 977 

97% on 0.5 L/min of humidified oxygen (Table 1). The 

epigastrium was distended while the lower abdomen 

was scaphoid. The infant’s consciousness was initially 

lethargic but responsive, with a primitive Glasgow 

Coma Scale (pGCS) score of E4V5M6. 

 

Table 1. Summary of patient’s clinical course. 

 

 

 

Initial investigations revealed a significant metabolic 

derangement consistent with the suspected diagnosis. 

Admission biochemistry 

showed hypokalemia (Potassium 3.1 mmol/L) 

and hypochloremia (Chloride 92 mmol/L), with a 

sodium of 134 mmol/L and an elevated bicarbonate of 

29 mmol/L; blood glucose was normal at 85 mg/dL. An 

arterial blood gas analysis confirmed this picture, with 

a pH of 7.48 and a bicarbonate of 30 mEq/L, 

establishing the diagnosis of a partially compensated 

hypochloremic, hypokalemic metabolic alkalosis. The 

underlying anatomical cause was confirmed 

radiologically; a supine abdominal radiograph was 

pathognomonic, demonstrating the classic "double 

bubble" sign with no distal bowel gas, confirming 

complete duodenal obstruction. Further preoperative 

workup included hematological studies, which were 

largely unremarkable with a hemoglobin of 12.4 g/dL 

and a hematocrit of 35%, though the prothrombin time 

was slightly elevated at 17.3 seconds (INR 1.27). Finally, 

a screening echocardiogram revealed a structurally 

normal heart with preserved myocardial function, 

noting only a small, hemodynamically insignificant 

patent foramen ovale (PFO) and a patent ductus 

arteriosus (PDA). 

The infant was classified as ASA physical status IIIE. 

The primary goal was preoperative stabilization. An 

intravenous infusion of Dextrose 5% in 0.45% Saline 

(D5 ½NS) with 20 mEq/L of potassium chloride was 

initiated. The rate was calculated to provide 

maintenance fluids plus correction for an estimated 

10% dehydration. After 12 hours of resuscitation, 

repeat electrolytes showed significant improvement (Na 

136, K 3.9, Cl 98), and the metabolic alkalosis had 

resolved. The patient was deemed optimized for surgery. 

A comprehensive timeline of the patient's hospital 

course is detailed in Table 1 and Figure 1. 
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Figure 1. Timeline of patient's clinical course. 

 

The infant was transported to a pre-warmed 

operating room (26°C). Standard ASA monitoring was 

applied. A forced-air warming blanket was used, and all 

IV fluids were administered via a fluid warmer. After 

pre-oxygenation, premedication with glycopyrrolate 9 

mcg (5 mcg/kg) was administered. Anesthesia was 

induced with intravenous fentanyl 5 mcg (2.8 mcg/kg) 

and ketamine 5 mg (2.8 mg/kg), administered slowly. 

Ondansetron 0.2 mg (0.1 mg/kg) and dexamethasone 

0.2 mg (0.1 mg/kg) were also given. Neuromuscular 

blockade was achieved with atracurium 0.9 mg (0.5 

mg/kg). Direct laryngoscopy revealed a Grade 1 

Cormack-Lehane view, and the trachea was intubated 

with a 2.5 mm uncuffed endotracheal tube (ETT) to a 

depth of 9 cm. 

Anesthesia was maintained with intermittent 

boluses of fentanyl (1 mcg) guided by hemodynamic 

responses. The lungs were ventilated using pressure-

controlled ventilation (PCV) with PIP 16 cmH2O, PEEP 5 

cmH2O, RR 30 breaths/min, and an I:E ratio of 1:2. 

FiO2 was titrated between 0.4 and 0.6 to maintain SpO2 

>95%. End-tidal CO2 (EtCO2) was maintained between 

35-45 mmHg. Normothermia (36.5°C to 37.0°C) was 

diligently maintained. Estimated Blood Volume (EBV) 

was 180 mL. Allowable Blood Loss (ABL) was calculated 

to be ~26 mL. Fluid management was guided by 

replacing maintenance needs (7.2 mL/hr), ongoing 

deficit, and third-space losses (estimated at 6-8 

mL/kg/hr). Hemodynamics remained exceptionally 

stable throughout the procedure. A detailed summary 

of the intraoperative course is provided in Table 2. 

The patient remained intubated and was transferred 

to the NICU. A plan for delayed extubation was made 

due to LBW, major abdominal surgery, and the 

presence of a PDA. In the NICU, a continuous 

intravenous infusion of ketamine was initiated for 

analgesia at 0.2 mg/kg/hour. On POD 2, the infant met 

extubation criteria and was successfully extubated to a 

humidified high-flow nasal cannula (HFNC) oxygen. The 

ketamine infusion was discontinued, and analgesia was 

transitioned to intermittent intravenous metamizole 30 

mg every 8 hours. Trophic enteral feeding was initiated 

on POD 4 and advanced gradually. The infant was 

discharged home on DOL 25 in good condition, 

tolerating full oral feeds and gaining weight. 

At a one-month follow-up appointment, the patient's 

legal guardians expressed profound gratitude for the 

care provided. They reported that the infant was 
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thriving at home, feeding well without vomiting, and 

meeting developmental milestones appropriate for his 

corrected gestational age. They consented 

enthusiastically to the sharing of this case for 

educational purposes, hoping it could help other 

families in similar situations. 

 

Table 2. Summary of intraoperative anesthetic record. 

 

3. Discussion 

The successful perioperative management of this 

1800-gram neonate with a complex duodenal 

obstruction was not a matter of fortune, but the direct 

result of a planned and executed strategy, deeply rooted 

in the fundamental principles of neonatal 

pathophysiology.11 This case represents a confluence of 

formidable challenges: low birth weight, intrauterine 

growth restriction, significant congenital abdominal 

pathology, and profound metabolic derangement. 

Navigating this high-risk landscape required a proactive 

and integrated approach to every phase of care. This 

discussion will provide a detailed, narrative exploration 

of the physiological challenges encountered and the 

specific rationale behind the anesthetic, fluid, and 

analgesic strategies employed, framing them within the 

broader context of contemporary neonatal 

anesthesiology and critically examining potential 

alternative management pathways.12 

The journey began with confronting the immediate, 

life-threatening consequences of the congenital 

anomaly itself. Duodenal atresia, an embryological 

failure of the duodenal lumen to recanalize during the 

8th to 10th week of gestation, creates a complete 

proximal bowel obstruction. In this patient, the 

intrinsic atresia was compounded by extrinsic 

compression from an annular pancreas—a distinct 

embryological error where the ventral pancreatic bud 

fails to rotate correctly, instead encircling and 

constricting the second part of the duodenum. The 

physiological cascade initiated by this complete 

blockage is both predictable and severe. The infant’s 

persistent vomiting of gastric and bilious secretions 

leads to the hallmark triad of hypovolemia, 

hypochloremia, and hypokalemia. The voluminous loss 

of gastric fluid, rich in hydrochloric acid (HCl), directly 

depletes the body's stores of hydrogen and chloride 

ions.13 This loss initiates a desperate compensatory 

response, primarily driven by the renin-angiotensin-
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aldosterone system (RAAS), which is activated by the 

profound hypovolemia. Aldosterone, the final effector of 

this system, acts on the distal renal tubules to 

aggressively reabsorb sodium and water to preserve 

intravascular volume.14 This volume preservation, 

however, comes at a steep metabolic cost: the 

reabsorption of sodium necessitates the excretion of 

potassium and hydrogen ions into the urine. This renal 

loss further exacerbates the pre-existing hypokalemia 

and perpetuates the metabolic alkalosis. In severe 

cases, this can lead to a state of paradoxical aciduria, 

where the kidneys excrete acidic urine despite systemic 

alkalosis, a sign of severe volume depletion where 

volume preservation overrides acid-base correction.15 

The admission arterial blood gas of our patient, with a 

pH of 7.48 and a bicarbonate level of 30 mEq/L, was a 

clear window into this disturbed physiology. 

It is an inviolable principle of neonatal surgery that 

anesthetic induction in a patient with an uncorrected 

metabolic derangement is a perilous undertaking. The 

systemic alkalosis shifts the oxyhemoglobin 

dissociation curve to the left, increasing hemoglobin's 

affinity for oxygen and thereby impairing its release to 

the tissues. It can also cause compensatory 

hypoventilation and potentiates the negative inotropic 

and arrhythmogenic effects of many anesthetic 

agents.15 Therefore, the initial 12 hours of aggressive 

resuscitation with a carefully chosen intravenous 

fluid—Dextrose 5% in 0.45% Saline with 20 mEq/L of 

potassium chloride—was the most critical intervention. 

This solution was designed to simultaneously address 

multiple deficits: the dextrose to prevent hypoglycemia 

in a neonate with scant glycogen stores; the free water 

and sodium to begin repleting intravascular volume; the 

chloride to correct the core deficit of the metabolic 

alkalosis; and the potassium to correct the severe 

hypokalemia. Only once homeostasis was restored, as 

evidenced by the normalization of electrolytes, was it 

safe to proceed to the operating room. 

The core of the intraoperative plan was 

a hemodynamically-focused anesthetic strategy, a 

decision directly informed by the unique and fragile 

cardiovascular physiology of the LBW neonate.16 The 

neonatal myocardium is structurally and functionally 

immature. It contains fewer organized contractile 

myofibrils and more non-contractile tissue compared to 

the adult heart, resulting in significantly reduced 

compliance. This inherent stiffness means the neonatal 

heart has a very limited ability to increase its stroke 

volume in response to increased preload, rendering the 

Frank-Starling mechanism underdeveloped and 

inefficient. Consequently, cardiac output is almost 

entirely dependent on heart rate (CO=HR×SV). Any 

clinical event that precipitates bradycardia—be it vagal 

stimulation during laryngoscopy, hypoxia, acidosis, or 

the direct effect of anesthetic drugs—can lead to a 

catastrophic fall in cardiac output and systemic 

perfusion. Furthermore, the autonomic innervation of 

the heart is also immature, with a dominant 

parasympathetic (vagal) tone and an incompletely 

developed sympathetic system, making the neonate 

even more prone to bradycardia.17 This physiological 

reality was the primary driver for the prophylactic 

administration of glycopyrrolate and for the selection of 

anesthetic agents that would support, rather than 

depress, the heart rate. 

Compounding this myocardial immaturity is the 

persistence of a transitional circulation. At birth, 

pulmonary vascular resistance (PVR) is high. While it 

falls dramatically in the first few days of life, it remains 

labile and exquisitely sensitive to a variety of stimuli, 

including pain, surgical stress, hypoxia, hypercarbia, 

and acidosis. Our patient had both a patent foramen 

ovale (PFO) and a patent ductus arteriosus (PDA), 

creating potential shunts between the pulmonary and 

systemic circulations. An acute rise in PVR can 

overwhelm the right ventricle and reverse the direction 

of blood flow through these shunts, causing 

deoxygenated blood to bypass the lungs and enter the 

systemic circulation. This right-to-left shunting 

initiates a dangerous, self-perpetuating cycle of 

hypoxia, worsening acidosis, and escalating pulmonary 

hypertension. A central goal of our anesthetic plan, 

therefore, was to avoid every known trigger for 

pulmonary vasoconstriction. 

Given this fragile cardiovascular substrate, the 

decision to avoid potent inhalational agents, such as 

sevoflurane, for induction was deliberate. Although 

they provide rapid and smooth induction, volatile 

anesthetics are profound myocardial depressants and 
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vasodilators. Their dose-dependent depression of 

myocardial contractility, combined with a reduction in 

systemic vascular resistance (SVR), can precipitate 

severe hypotension in a preload-dependent neonate 

who cannot compensate by increasing stroke volume. 

This can lead to a rapid downward hemodynamic spiral. 

Propofol was similarly avoided due to its well-

documented association with significant hypotension 

and apnea in this population. Instead, we chose a 

combination of ketamine and fentanyl, a technique that 

synergistically provides potent analgesia and amnesia 

while preserving cardiovascular stability. Ketamine, 

through its unique mechanism as an NMDA receptor 

antagonist, produces indirect sympathomimetic effects 

by inhibiting norepinephrine reuptake. This effect 

typically supports or even increases heart rate and 

blood pressure, a highly desirable quality in this 

context. It also offers the ancillary benefits of 

bronchodilation and profound analgesia. Fentanyl, a 

potent µ-receptor opioid agonist, was co-administered 

to potently blunt the profound sympathoadrenal stress 

response to laryngoscopy and surgical incision. This 

hormonal stress response, involving the release of 

catecholamines and cortisol, is particularly exaggerated 

in neonates and is a potent trigger for tachycardia, 

hypertension, and increased PVR. The combination of 

ketamine's supportive cardiovascular properties with 

fentanyl's ability to ablate the stress response provided 

an ideal and stable induction pathway for this high-risk 

infant.18 

The management of the patient's inefficient 

respiratory system required an equally deliberate, lung-

protective approach (Figure 2). The neonatal respiratory 

system is disadvantaged by a highly compliant 

cartilaginous chest wall and relatively non-compliant 

lungs.19 This mismatch leads to a tendency for the chest 

to collapse inwards during inspiration, resulting in a 

low functional residual capacity (FRC). The FRC acts as 

the lung's oxygen reserve, and its small volume in 

neonates means that desaturation occurs with 

alarming rapidity during periods of apnea. Our 

ventilation strategy utilized pressure-controlled 

ventilation (PCV), a mode often preferred in neonates 

because it delivers a set inspiratory pressure, 

minimizing the risk of barotrauma to the delicate lung 

tissue. Importantly, PCV compensates for the variable 

air leak that is expected around an uncuffed 

endotracheal tube, which is the standard of care to 

prevent iatrogenic subglottic stenosis. The application 

of positive end-expiratory pressure (PEEP) at 5 cmH2O 

was a critical component of this strategy. PEEP 

effectively stents the small airways and alveoli open at 

the end of expiration, preventing their collapse 

(atelectasis), thereby recruiting lung volume, preserving 

the precious FRC, improving ventilation-perfusion 

matching, and optimizing oxygenation. 

Intraoperative homeostasis was a triumvirate of 

meticulous fluid management, glucose control, and 

thermoregulation. Neonatal fluid management is a 

delicate balancing act, as the immature neonatal kidney 

possesses a low glomerular filtration rate (GFR) and a 

limited ability to concentrate urine or excrete a large 

fluid or sodium load.20 Both dehydration and fluid 

overload are poorly tolerated and are associated with 

significant morbidity, including necrotizing 

enterocolitis and intraventricular hemorrhage. Our 

fluid plan was therefore multi-faceted, calculated to 

replace maintenance needs, ongoing deficits from 

preoperative losses, and the substantial but 

unmeasurable third-space losses resulting from the 

surgical trauma of laparotomy. The intentionally 

positive fluid balance achieved was necessary to 

maintain adequate circulating volume and ensure end-

organ perfusion in the face of this significant fluid 

translocation. Simultaneously, maintaining 

normothermia was a constant battle. Neonates are 

essentially poikilothermic, and the cold operating room 

environment is a hostile one. They lose heat rapidly 

through four mechanisms: radiation to cold surfaces, 

convection from air currents, conduction to the 

operating table, and evaporation from the respiratory 

tract and the open surgical field. Hypothermia is a 

major catalyst for perioperative morbidity, leading to 

metabolic acidosis, coagulopathy, delayed drug 

metabolism, and impaired immune function. Our 

multi-modal approach—a high ambient OR 

temperature, a forced-air warmer, and a fluid warmer—

was the absolute standard of care and was vital to 

preserving core body temperature. 
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Figure 2. Analysis of a hemodynamically-focused anesthetic approach in a low-birth-weight neonate. 

 

 

The transition to the postoperative period was 

managed with the same cautious, proactive philosophy. 

The decision for delayed extubation was based on a 

convergence of risk factors. Apnea of prematurity is 

common in infants born before 37 weeks, and residual 

anesthetic agents can exacerbate this by depressing the 

immature respiratory drive.21 Major abdominal surgery 

further compromises respiratory function through 

diaphragmatic splinting due to pain and abdominal 

distension, increasing the work of breathing to a level 

that can overwhelm a neonate’s easily fatigable 

respiratory muscles. Allowing the infant to recover on 
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the ventilator eliminated the work of breathing, 

permitted the safe use of potent analgesics, and 

mitigated the physiological stress of the immediate 

postoperative period. 

Effective postoperative pain control was achieved 

with a multimodal strategy. The continuous sub-

anesthetic ketamine infusion provided a baseline of 

potent, non-respiratory-depressant analgesia. The 

transition to metamizole, while effective, warrants 

careful consideration. While it is a potent non-opioid 

analgesic used in many regions, its association with the 

rare but fatal risk of agranulocytosis has led to its 

restriction in many countries. Today, intravenous 

paracetamol (acetaminophen) is widely considered the 

first-line non-opioid analgesic in the neonatal 

population due to its well-established safety profile. A 

notable alternative that was deferred in this case 

is regional anesthesia. An ultrasound-guided 

transversus abdominis plane (TAP) block could have 

provided excellent somatic analgesia, significantly 

reduced systemic opioid requirements, and possibly 

facilitated earlier extubation. The technique was 

deferred here due to the patient’s borderline 

coagulopathy (INR 1.27) and a desire to avoid any 

potential hemodynamic confounding variables. 

However, in a stable neonate with normal coagulation, 

a truncal block should be considered a core component 

of a modern, opioid-sparing analgesic plan. 

This report, of course, is subject to the 

inherent limitations of a single-case study. The 

successful outcome describes the management of one 

patient and does not establish causality or prove the 

superiority of this specific anesthetic regimen over 

others. The positive result is likely attributable to a 

combination of factors, including meticulous surgical 

technique, high-quality neonatal intensive care, and the 

patient’s specific physiology, in addition to the 

anesthetic management. The findings, therefore, are 

not directly generalizable but serve to illustrate the 

successful application of a physiologically-sound, 

hemodynamically-focused approach in a highly 

challenging clinical scenario. 

 

 

 

4. Conclusion 

This case report details the successful perioperative 

management of an 1800-gram, low-birth-weight 

neonate with the complex dual pathology of duodenal 

atresia and annular pancreas. The favorable outcome 

was the result of a meticulously planned and executed 

strategy deeply rooted in an understanding of neonatal 

pathophysiology. Key elements contributing to this 

success included: (1) aggressive preoperative 

stabilization of fluid and electrolyte status; (2) a 

hemodynamically-focused anesthetic induction using a 

balanced ketamine-fentanyl technique that avoided 

myocardial depressants; (3) vigilant and proactive 

intraoperative management focused on goal-directed 

fluid therapy, strict normothermia, and lung-protective 

ventilation; and (4) a cautious, staged postoperative 

plan incorporating continued mechanical ventilation 

and multimodal analgesia. This case reinforces the 

principle that success in high-risk neonatal anesthesia 

is achieved through a synthesis of detailed physiological 

knowledge, pharmacological precision, and proactive 

management of anticipated challenges, serving as a 

comprehensive model for navigating the complexities of 

caring for our smallest and most vulnerable surgical 

patients. 
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