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Abstract

Background: Yamaguchi syndrome, also known as apical hypertrophic cardiomyopathy,
is a rare variant of hypertrophic cardiomyopathy characterized by localized hypertrophy
of the left ventricular apex. Although the prognosis is generally favorable, perioperative
anaesthetic management is challenging because dynamic alterations in preload, afterload,
heart rate, and myocardial contractility may precipitate left ventricular outflow
obstruction, myocardial ischemia, or life-threatening arrhythmias. The coexistence of
Yamaguchi syndrome with a clival chordoma requiring endoscopic endonasal
decompression presents unique anaesthetic concerns due to the simultaneous need for
Correspondence: meticulous haemodynamic stability and optimal neurosurgical operating conditions. Case
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maintenance of systemic vascular resistance, and advanced haemodynamic monitoring
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vascular resistance (SVR), and stroke volume variation (SVV) throughout the
perioperative period. Anaesthesia was successfully conducted with stable haemodynamic
parameters, uneventful extubation, and satisfactory postoperative neurological recovery.
Conclusion: This case highlights the importance of individualized perioperative planning,
vigilant haemodynamic monitoring, and multidisciplinary collaboration in patients with
Yamaguchi syndrome undergoing major neurosurgical procedures. Goal-directed
haemodynamic management facilitated successful anaesthetic care without significant
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INTRODUCTION

Yamaguchi syndrome, also known as apical hypertrophic cardiomyopathy (ApHCM), is a relatively uncommon
morphological variant of hypertrophic cardiomyopathy characterized by predominant hypertrophy of the left ventricular
apex. First described in Japan in 1976, it accounts for approximately 15-25% of hypertrophic cardiomyopathy cases in
East Asian populations but is considerably less common in Western countries [1,2]. Patients typically exhibit giant negative
T waves on electrocardiography and the characteristic "ace-of-spades” configuration of the left ventricular cavity on
ventriculography or echocardiography. Although many individuals remain asymptomatic, others may present with chest
pain, exertional dyspnoea, palpitations, syncope, atrial or ventricular arrhythmias, myocardial ischemia, heart failure, or,
rarely, sudden cardiac death [1-4].

The principal anaesthetic concerns in patients with Yamaguchi syndrome include preservation of adequate preload,
avoidance of tachycardia and increased myocardial contractility, maintenance of systemic vascular resistance, and
prevention of hypotension to preserve diastolic filling and coronary perfusion. Sudden reductions in preload or afterload,
excessive sympathetic stimulation, and inappropriate inotropic support may precipitate haemodynamic instability or
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myocardial ischemia. Therefore, meticulous preoperative assessment, invasive haemodynamic monitoring, and
individualized anaesthetic management are essential for minimizing perioperative cardiovascular complications [1,2,5].

Clival chordoma is a rare, slow-growing malignant neoplasm arising from embryonic notochordal remnants and accounts
for a small proportion of skull-base tumours. Owing to its anatomical location, patients commonly present with headache,
diplopia, cranial nerve deficits, dysphagia, or long-tract neurological signs secondary to brainstem compression. Complete
surgical excision remains the cornerstone of management, with the endoscopic endonasal approach emerging as the
preferred technique because it offers superior visualization, reduced surgical morbidity, and improved postoperative
recovery [6-8].

The coexistence of Yamaguchi syndrome and clival chordoma is exceedingly rare, and only a limited number of reports
have discussed the perioperative anaesthetic management of patients presenting with this unique clinical combination.
Simultaneous achievement of cardiovascular stability and optimal neuroanaesthetic conditions requires meticulous
planning, maintenance of cerebral perfusion pressure, goal-directed haemodynamic optimization, and close
multidisciplinary collaboration [5,8].

This report describes the perioperative anaesthetic management of a patient with Yamaguchi syndrome undergoing
endoscopic endonasal decompression for clival chordoma using advanced FloTrac™-guided haemodynamic monitoring.
Continuous assessment of mean arterial pressure (MAP), systemic vascular resistance (SVR), and stroke volume variation
(SVV) facilitated individualized perioperative management and contributed to a favourable surgical outcome. Goal-
directed haemodynamic monitoring using minimally invasive cardiac output monitoring systems has been shown to
improve perioperative cardiovascular optimization in high-risk surgical patients and therefore formed an integral
component of our anaesthetic strategy [9].

CASE PRESENTATION

A patient with a known diagnosis of Yamaguchi syndrome (apical hypertrophic cardiomyopathy) presented with
progressively worsening headache, intermittent diplopia, and imbalance while walking for several months. Neurological
examination revealed features suggestive of raised intracranial pressure and cranial nerve involvement. Magnetic resonance
imaging (MRI) of the brain demonstrated a clival chordoma causing compression of the brainstem. After multidisciplinary
evaluation by the departments of Neurosurgery, Cardiology, and Anaesthesiology, the patient was scheduled for elective
endoscopic endonasal decompression of the lesion.

Preoperative cardiovascular evaluation was performed in detail because of the underlying cardiomyopathy.
Electrocardiography demonstrated sinus rhythm with deep T-wave inversions in the precordial leads, consistent with apical
hypertrophic cardiomyopathy. Two-dimensional transthoracic echocardiography revealed marked apical left ventricular
hypertrophy with preserved left ventricular systolic function, without evidence of significant left ventricular outflow tract
obstruction or valwular pathology (Figure 1). Routine laboratory investigations, including complete blood count, renal and
liver function tests, coagulation profile, serum electrolytes, and blood glucose levels, were within acceptable limits for
surgery.

Figure 1: Preoperative transthoracic echocardiography (apical four-chamber view) demonstrating apical left
ventricular hypertrophy consistent with Yamaguchi syndrome (Apical Hypertrophic Cardiomyopathy).
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The patient was receiving appropriate medical therapy for hypertrophic cardiomyopathy, which was continued until the
day of surgery. Adequate preoperative hydration was ensured to maintain intravascular volume, while prolonged fasting
and dehydration were avoided. Premedication was kept minimal to prevent excessive sedation and respiratory depression.
Blood products were cross-matched and made readily available considering the possibility of intraoperative blood loss
during skull base surgery.

After arrival in the operating room, standard American Society of Anesthesiologists (ASA) monitoring was instituted,
including continuous electrocardiography with ST-segment analysis, pulse oximetry, non-invasive blood pressure
monitoring, capnography, and temperature monitoring. Before induction of anaesthesia, a radial arterial catheter was
inserted under local anaesthesia for continuous invasive arterial pressure monitoring and repeated arterial blood gas
analysis. A central venous catheter was secured under ultrasound guidance to facilitate vasoactive drug administration and
haemodynamic assessment.

To optimize perioperative cardiovascular management, advanced FloTrac™ haemodynamic monitoring was connected
after arterial cannulation, allowing continuous measurement of mean arterial pressure (MAP), systemic vascular resistance
(SVR), stroke volume variation (SVV), cardiac output, and stroke volume. These dynamic parameters guided fluid therapy
and vasopressor administration throughout surgery.

Considering the coexistence of Yamaguchi syndrome and a major neurosurgical procedure, the primary anaesthetic goals
included preservation of sinus rhythm, avoidance of tachycardia, maintenance of adequate preload and systemic vascular
resistance, prevention of sympathetic surges during airway manipulation, optimization of cerebral perfusion pressure, and
facilitation of early postoperative neurological assessment. A multidisciplinary perioperative strategy was formulated to
achieve these objectives while minimizing the risk of cardiovascular and neurological complications.

ANAESTHETIC MANAGEMENT

The patient was shifted to the operating room after confirmation of fasting status, informed high-risk consent, and
availability of adequate blood products. Standard ASA monitors, including continuous electrocardiography, pulse
oximetry, non-invasive blood pressure, capnography, temperature monitoring, and bispectral index (BIS) monitoring, were
applied. Baseline haemodynamic parameters were recorded. A radial arterial catheter was placed under local anaesthesia
for continuous invasive arterial pressure monitoring, and a central venous catheter was inserted under ultrasound guidance
for administration of vasoactive drugs and perioperative fluid management.

Advanced haemodynamic monitoring using the FloTrac™ system was established immediately after arterial cannulation,
providing continuous measurements of mean arterial pressure (MAP), stroke volume (SV), stroke volume variation (SVV),
cardiac output (CO), cardiac index (CI), and systemic vascular resistance (SVR). These parameters were used to guide
individualized fluid administration and haemodynamic optimization throughout the surgical procedure.

Induction of Anaesthesia

The primary objective during induction was to prevent sympathetic stimulation while preserving adequate preload and
systemic vascular resistance. Adequate preoxygenation was performed using 100% oxygen for three minutes. Intravenous
induction was achieved using carefully titrated doses of fentanyl, propofol, and a non-depolarizing neuromuscular blocking
agent to facilitate smooth endotracheal intubation. Direct laryngoscopy and tracheal intubation were performed gently to
minimize haemodynamic fluctuations. Additional doses of opioid were administered whenever required to attenuate
sympathetic responses during airway manipulation.

Immediately after intubation, bilateral air entry was confirmed, and mechanical ventilation was initiated with oxygen-air
mixture while maintaining normocapnia (end-tidal carbon dioxide 35-40 mmHg). Ventilator settings were adjusted to
avoid excessive positive airway pressures that could reduce venous return and compromise preload.

Maintenance of Anaesthesia

Anaesthesia was maintained using a balanced anaesthetic technique with inhalational anaesthetic supplemented with
intermittent opioid administration and neuromuscular blockade. The depth of anaesthesia was adjusted according to BIS
monitoring to avoid inadequate anaesthesia or excessive myocardial depression.

Special attention was directed toward maintaining:

e  Sinus rhythm throughout surgery.

e Heart rate between 60 and 70 beats/minute.

e  Mean arterial pressure within 20% of baseline.
e Adequate preload while avoiding fluid overload.
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o  Normal systemic vascular resistance.

e  Stable cerebral perfusion pressure.

Hypotension, if encountered, was treated promptly using vasopressors with predominant alpha-adrenergic activity rather
than inotropic agents, thereby maintaining coronary perfusion without increasing myocardial contractility. Tachycardia
and hypertension were prevented by adequate analgesia and maintenance of an appropriate depth of anaesthesia.

Goal-Directed Fluid Therapy

Fluid therapy was individualized using continuous FloTrac-derived haemodynamic variables. Stroke volume variation and
cardiac output trends guided administration of balanced crystalloid solutions. Fluid boluses were administered only when
indicated by dynamic parameters, thereby avoiding both hypovolaemia and excessive fluid administration, which could
adversely affect cardiac function and neurosurgical exposure.

Electrolytes, arterial blood gases, blood glucose, haemoglobin concentration, and urine output were monitored periodically
throughout the procedure and corrected whenever necessary.

Haemodynamic Monitoring

Continuous haemodynamic monitoring demonstrated satisfactory cardiovascular stability throughout surgery. Mean
arterial pressure remained within the desired range with only minor fluctuations during induction, nasal instrumentation,
tumour decompression, and emergence.
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Figure 2: Perioperative variation in mean arterial pressure (MAP) demonstrating stable arterial pressure
throughout the surgical procedure.

Systemic vascular resistance remained within acceptable limits throughout surgery. Transient reductions in SVR were
promptly corrected with judicious vasopressor therapy and optimization of intravascular volume.
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Figure 3: Perioperative variation in systemic vascular resistance (SVR) demonstrating maintenance of vascular
tone using goal-directed haemodynamic management.

Stroke volume variation was continuously monitored to guide individualized fluid therapy. Dynamic assessment of preload
helped avoid both hypovolaemia and excessive fluid administration during the neurosurgical procedure.
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Figure 4: Perioperative variation in stroke volume variation (SVV) used to guide goal-directed fluid therapy
throughout surgery.

Emergence and Postoperative Care

At completion of tumour decompression, meticulous haemostasis was confirmed. Residual neuromuscular blockade was
adequately reversed after ensuring recovery of spontaneous ventilation. The trachea was extubated smoothly after
confirming satisfactory respiratory effort, intact airway reflexes, haemodynamic stability, and adequate neurological
responsiveness.

The patient was subsequently transferred to the neurosurgical intensive care unit for close observation. Postoperative
analgesia was provided using a multimodal regimen to minimize sympathetic activation while avoiding excessive sedation.
Continuous cardiovascular monitoring revealed stable haemodynamic parameters without arrhythmias, myocardial
ischemia, or neurological deterioration. The postoperative period remained uneventful, and the patient demonstrated
satisfactory neurological recovery.
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DISCUSSION

Yamaguchi syndrome, also known as apical hypertrophic cardiomyopathy (ApHCM), is an uncommon morphological
variant of hypertrophic cardiomyopathy characterized by localized hypertrophy of the left ventricular apex. Although
initially regarded as a relatively benign condition, long-term follow-up studies have demonstrated that affected patients
remain at risk of atrial and ventricular arrhythmias, myocardial ischemia, thromboembolic events, progressive heart failure,
and, in rare instances, sudden cardiac death [10-12]. Accordingly, careful perioperative planning and maintenance of
haemodynamic stability remain central to the safe conduct of non-cardiac surgical procedures in these patients.

The principal anaesthetic objectives in patients with hypertrophic cardiomyopathy include preservation of sinus rhythm,
maintenance of adequate preload and systemic vascular resistance, avoidance of tachycardia, hypotension, and excessive
myocardial contractility, thereby optimizing diastolic filling and coronary perfusion [11-13]. In the present patient, these
haemodynamic objectives were achieved through judicious titration of anaesthetic agents, continuous invasive monitoring,
and FloTrac™-guided goal-directed haemodynamic optimization.

Preoperative transthoracic echocardiography demonstrated characteristic apical left ventricular hypertrophy without
evidence of significant left ventricular outflow tract obstruction (Figure 1), facilitating perioperative risk stratification and
individualized anaesthetic planning. Contemporary guidelines recommend detailed cardiovascular evaluation before major
non-cardiac surgery in patients with hypertrophic cardiomyopathy to reduce perioperative morbidity and optimize clinical
outcomes [12,13].

Continuous FloTrac™-based haemodynamic monitoring provided valuable real-time information during this prolonged
skull-base procedure and facilitated timely therapeutic interventions whenever required. Dynamic assessment of mean
arterial pressure (MAP), systemic vascular resistance (SVR), and stroke volume variation (SVV) enabled individualized
fluid administration and timely correction of haemodynamic disturbances. Stable perioperative trends in MAP (Figure 2),
SVR (Figure 3), and SVV (Figure 4) reflected effective maintenance of cerebral perfusion and cardiovascular stability
while avoiding both hypovolaemia and fluid overload. Previous studies have shown that goal-directed haemodynamic
therapy can improve tissue perfusion while reducing perioperative complications in selected high-risk surgical patients
[14,15].

Endoscopic endonasal decompression for clival chordoma presents unique anaesthetic challenges because of prolonged
operative duration, restricted airway access after surgical draping, potential blood loss, haemodynamic responses during
skull-base drilling, and the requirement for early postoperative neurological assessment. Maintenance of adequate cerebral
perfusion pressure, meticulous haemostasis, normocapnia, and smooth emergence from anaesthesia remain essential
neuroanaesthetic goals [16].

Previous reports describing anaesthetic management in patients with hypertrophic cardiomyopathy undergoing non-cardiac
surgery have emphasized that avoidance of sympathetic stimulation, preservation of preload and afterload, and maintenance
of sinus rhythm are the key determinants of favourable perioperative outcomes [11,13,17]. The present case is consistent
with these observations and further illustrates that minimally invasive haemodynamic monitoring may assist in maintaining
cardiovascular stability during complex neurosurgical procedures.

The favourable perioperative outcome in this patient was likely the result of thorough preoperative cardiac assessment,
multidisciplinary planning, individualized anaesthetic management, goal-directed fluid therapy, and continuous advanced
haemodynamic monitoring rather than any single intervention alone. Because reports describing the coexistence of
Yamaguchi syndrome and clival chordoma are exceedingly rare, this case contributes valuable clinical evidence regarding
the safe anaesthetic management of such patients. Recent case reports of Yamaguchi syndrome have emphasized the
importance of individualized perioperative management in preventing adverse cardiovascular outcomes [17,18].
Furthermore, our experience highlights the role of FloTrac™-guided haemodynamic optimization in achieving favourable
surgical and neurological outcomes.

CONCLUSION

Anaesthetic management of patients with Yamaguchi syndrome undergoing endoscopic endonasal decompression for
clival chordoma requires a thorough understanding of both hypertrophic cardiomyopathy physiology and neuroanaesthetic
principles. Maintenance of sinus rhythm, adequate preload, preserved systemic vascular resistance, avoidance of
tachycardia, and vigilant goal-directed haemodynamic monitoring are essential for achieving favourable perioperative
outcomes. This case suggests that meticulous perioperative planning combined with FloTrac™-guided haemodynamic
optimization and multidisciplinary teamwork can contribute to safe anaesthetic management in patients with this rare
clinical combination.
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Learning Points

e Yamaguchi syndrome presents unique perioperative cardiovascular challenges due to impaired diastolic function and
susceptibility to arrhythmias.

e Detailed preoperative cardiac assessment is essential before major neurosurgical procedures.

e Goal-directed haemodynamic monitoring using dynamic parameters such as MAP, SVR, and SVV can optimize
intraoperative fluid and vasopressor therapy.

e Maintenance of preload, afterload, sinus rhythm, and controlled heart rate remains the cornerstone of anaesthetic
management.

o  Multidisciplinary collaboration between anaesthesiologists, cardiologists, and neurosurgeons is crucial for achieving
favorable perioperative outcomes in such rare clinical scenarios.
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