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Abstract

An 81-year-old female with severe aor6c stenosis, moderate mitral stenosis, type 2 diabetes
mellitus, hypertension, and hypothyroidism presented with acute onset dyspnoea and was
diagnosed with mul6valvular heart disease complicated by cardiogenic pulmonary oedema.
Given her high surgical risk, she underwent transfemoral transcatheter aor6c valve replacement
(TAVR) combined with percutaneous coronary interven6on (PCI) under general anesthesia.
Anesthe6c management was tailored to maintain hemodynamic stability, employing 6trated
induc6on, invasive monitoring, temporary pacing, and proac6ve vasopressor support. The
procedure was unevenlul, and the pab6ent was extubated on postoperabve day one.
Echocardiography confirmed op6mal prosthe6c valve func6on, and she was discharged with
stable hemodynamics. This case underscores the feasibility of concomitant PCI and TAVR in an
octogenarian with complex comorbidi6es when supported by me6culous anesthe6c planning,
vigilant intraoperabve monitoring, and a mul6disciplinary approach, achieving favorable
outcomes despite extreme procedural risk.
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INTRODUCTION

Aorb6c stenosis (AS) is the most prevalent valvular heart disease in older adults, predominantly resuléng from
progressive degenera6ve calcificabon. Its incidence rises markedly with age, affecong approximately 2—4 % of
individuals over 75 years of age [1]. Without interven6on, symptoma6c severe AS in elderly pa6ents carries a
poor prognosis, with two-year mortality approaching 50 % [2].

Surgical aor6c valve replacement (SAVR) has tradi6onally been the standard of care; however, agerelated
comorbidib6es, frailty, and diminished physiological reserves oZen render high-risk elderly pa6ents unsuitable for
open-heart surgery [3]. Over the past two decades, transcatheter aor6c valve replacement (TAVR) has emerged as
a minimally invasive and effec6ve alternabve. Mul6ple landmark trials have demonstrated TAVR to be non-
inferior—and in certain cohorts, superior—to SAVR in terms of survival and func6onal improvement among
intermediate- and high-risk pa6ents [3,4]. Interna6onal guidelines now recommend TAVR for pa6ents aged >75
years or those at elevated surgical risk [3].

From an anaesthe6c perspecove, TAVR poses dis6nct challenges. While monitored anaesthesia care or conscious
seda6on is increasingly favoured for procedural efficiency and avoidance of general anaesthesia, there remains a
risk of urgent conversion to general anaesthesia due to complica6ons, necessitabng the presence of an experienced
cardiac anaesthesiologist [1,2]. Induc6on in elderly pa6ents with severe AS requires me6culous haemodynamic
control, as rapid changes in preload, aZerload, or heart rate can precipitate instability. Novel agents such as
remimazolam have shown promise, with studies indicabng less hypotension compared to propofol during
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induc6on in high-risk elderly pa6ents [5]. Addi6onally, peri-TAVR strategies, including prophylac6c vasopressor
infusions (e.g., noradrenaline), have been found effec6ve in preven6ng anaesthesia-induced hypotension during
induc6on [6].

The periopera6ve period is further complicated by the presence of mul6ple comorbidi6es frequently seen in
octogenarians, such as coronary artery disease, diabetes mellitus, hypertension, and chronic pulmonary or renal
dysfuncoon. These factors necessitate a mul6disciplinary approach involving cardiologists, anaesthesiologists,
intensivists, and nursing teams to op6mise preopera6ve status, maintain intraopera6ve stability, and ensure vigilant
postoperabve monitoring [1,4].

In this case report, we describe the anaesthe6c management of an 81-year-old female with severe AS, mul6valvular
heart disease, and mul6ple systemic comorbidibes who underwent TAVR in conjunc6on with percutaneous
coronary interven6on (PCI). We detail the preoperabve op6misabon, anaesthe6c strategy, intraoperatve
monitoring, haemodynamic management, and postoperabve course, highlighbng how tailored anaesthe6c
planning and mul6disciplinary coordina6on contributed to a successful outcome in a high-risk elderly pa6ent.

Case Presentation

An 81-year-old female presented to the emergency department with acute onset dyspnoea (New York Heart
Associabon Class V) for two days, associated with profuse swea6ng. She denied chest pain, palpita6ons, fever,
vomi6bng, or abdominal discomfort. Her medical history was significant for mul6valvular heart disease, type 2
diabetes mellitus, systemic hypertension, and hypothyroidism, for which she was on oral metoprolol, telmisartan,
and thyroxine supplementa6on.

On admission, she was diagnosed with severe aor6c stenosis (AS) and moderate mitral stenosis (MS), complicated
by cardiogenic pulmonary oedema. Electrocardiography revealed normal sinus rhythm with leZ ventricular
hypertrophy. Transthoracic echocardiography demonstrated a leZ ventricular ejecbon frac6bon of 58% with
adequate systolic func6on, calcified aor6¢ valve with severe stenosis (peak gradient: 65 mmHg, mean gradient:
42 mmHg), mild aor6c regurgitabon, calcified mitral valve with mild MS (peak gradient: 15 mmHg, mean
gradient: 6 mmHg), mild mitral regurgita6on, and trivial tricuspid regurgita6on.

The pa6ent underwent op6misa6on with an6platelets, an6coagulants, and an6-ischaemic therapy before the
procedure. Given her advanced age, severe valvular pathology, and comorbidi6es, a mul6disciplinary team
decided to proceed with transfemoral transcatheter aor6c valve replacement (TAVR) combined with percutaneous
coronary interven6on (PCI) under general anaesthesia.

In the opera6bng room, standard ASA monitoring was supplemented with invasive arterial pressure monitoring and
central venous access. Preoxygena6on was followed by intravenous administra6on of midazolam 2 mg, fentanyl
200 pg, and propofol 60 mg for induc6on. Neuromuscular relaxa6on was avoided during intuba6on to maintain
haemodynamic stability, and the pa6ent was intubated with a

7.0 mm endotracheal tube. A temporary transvenous pacemaker was inserted via the central line sheath, and
external defibrillator pads were placed in an6¢ipa6on of arrhythmias.

Anaesthesia was maintained with an atracurium infusion at 20 mg/hr and a fentanyl infusion at 50 pg/hr.
Intraopera6vely, heart rate was maintained around 88 beats/min and oxygen satura6on at 100%. Blood pressure,
ini6ally stable at 150/90 mmHg, dropped during valve deployment, necessitabng ini6a6on of a noradrenaline
infusion. Total intraopera6ve fluid input was 250 mL, urine output was 200 mL, and es6émated blood loss was
approximately 100 mL. The procedure was unevenlul, and the pa6ent was transferred to the intensive care unit
(ICU) for elecove postoperabve ven6labon.

She was extubated the following day, and the temporary pacemaker was removed. Postopera6vely, she was
con6bnued on dual an6platelet therapy and an6coagula6on. Holter monitoring revealed occasional short runs of
sinus tachycardia without significant arrhythmia. A repeat echocardiogram showed a well-seated prosthe6¢ aor6c
valve with a mean gradient of 15 mmHg, peak gradient of 24 mmHg, and preserved leZ ventricular systolic
func6on (EF 58%).

The pa6ent recovered without major complicabons and was discharged with stable haemodynamics and
instruc6ons for follow-up with cardiology and cardiac anaesthesia teams.
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DISCUSSION

The periopera6bve anesthe6¢c management of an octogenarian undergoing concomitant transcatheter aor6c valve
replacement (TAVR) and percutaneous coronary interven6on (PCI) is inherently complex. Such cases demand a
me6culous approach to hemodynamic stability, procedural planning, and mul6disciplinary coordina6on,
especially when compounded by severe mul6valvular pathology and systemic comorbidi6es.

At 81 years old, our pabent was at the upper extreme of surgical risk. Severe aor6c stenosis (AS) alone is associated
with high periopera6ve morbidity and mortality if untreated, with a reported two-year mortality approaching 50%
in symptoma6c elderly pa6ents [1]. In this case, the burden was amplified by moderate mitral stenosis (MS), type
2 diabetes mellitus, systemic hypertension, and hypothyroidism.

Frailty, diminished physiological reserves, and polypharmacy complicate anesthe6¢c management in octogenarians
[2]. Age-related changes—such as reduced ventricular compliance, blunted betaadrenergic responsiveness, and
decreased renal clearance—render this popula6on more vulnerable to hypotension, arrhythmia, and postopera6ve
complica6ons [3].

CAD is present in up to 75% of elderly pa6ents with severe AS [4]. The management strategy for significant CAD
in the seqng of TAVR remains debated. While staged PCI prior to TAVR is common, performing both procedures
in a single signg can reduce the cumula6ve risk of repeated anesthesia exposure and hospital admission [5].
However, concomitant interven6on raises concerns over bleeding risk from dual an6platelet therapy, prolonged
procedural 6me, and addi6ve hemodynamic stress [6]. In our case, the team elected for a combined approach,
recognizing the pabent’s fragility and aiming to minimize repeated interven6ons. This required careful
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perioperabve an6coagulabon management and readiness to address ischemic or bleeding complicabons
immediately.

For transfemoral TAVR, monitored anesthesia care (MAC) or conscious seda6on is increasingly preferred over
general anesthesia (GA), with studies showing shorter recovery 6mes, reduced vasopressor use, and lower rates
of postopera6bve delirium [7,8]. Nevertheless, GA remains the anesthe6c of choice for pa6ents with an6cipated
airway challenges, high procedural complexity, or concurrent cardiac interven6ons [9].

In our pa6ent, GA was deemed op6mal due to:
*  The dual nature of the procedure (TAVR + PCI)
*  Need for complete immobility
*  Poten6al for hemodynamic instability from mul6valvular disease
*  Ano6cipated requirement for immediate airway control if complica6ons arose

This choice aligns with recommenda6ons from Afshar et al., who emphasize GA’s role in high-risk and technically
demanding TAVR cases [10].

In severe AS, maintenance of sinus rhythm, preload, and aZerload is paramount. Hypotension can cri6cally reduce
coronary perfusion and precipitate ischemia. Induc6on of anesthesia is par6cularly hazardous, as loss of
sympathe6c tone from anesthe6c agents can cause precipitous blood pressure drops [11].

To mi6gate these risks, we employed a series of deliberate strategies aimed at maintaining hemodynamic stability
and ensuring readiness for rapid interven6on. Induc6on was carried out using a carefully 6trated regimen of
midazolam, fentanyl, and propofol to minimize cardiovascular depression. Neuromuscular blockade was
inten6onally avoided during intuba6on to reduce the poten6al for myocardial depression and abrupt changes in
systemic vascular resistance. Con6nuous beat-to-beat monitoring was facilitated by the inser6on of invasive
arterial and central venous lines, allowing precise hemodynamic assessment throughout the procedure. A
temporary transvenous pacemaker was posi6oned to provide immediate pacing support in the event of
bradyarrhythmias or high-grade atrioventricular block, while external defibrillabon pads were kept in situ to
enable prompt electrical interven6on should malignant arrhythmias occur. This comprehensive and proac6ve
approach allowed the anesthe6c team to an6cipate and effec6vely manage poten6al intraopera6ve challenges in
this high-risk pa6ent.

Noradrenaline infusion was ini6ated promptly upon intraopera6ve hypotension, consistent with recent randomized
data demonstra6ng its efficacy in preven6ng anesthesia-induced hypotension during TAVR [12]. Such proac6ve
management likely contributed to the pa6ent’s hemodynamic stability.

Success in this case hinged on seamless coordinabon between cardiology, cardiac anesthesiology, and
interven6onal cardiology teams. The preopera6ve period focused on op6mizing the pa6ent’s cardiovascular status,
adjus6ng an6bhypertensive and an6platelet medica6ons, and planning for immediate postopera6ve intensive care.
This collabora6ve model is endorsed by recent consensus guidelines as essen6al for improving TAVR outcomes
in high-risk elderly pa6ents [13].

Postopera6vely, the pa6ent remained intubated for elecove overnight ven6la6on to ensure hemodynamic stability
and avoid fabgue-related complica6ons. She was extubated successfully the following morning and transferred
from ICU once stable. Holter monitoring revealed only short runs of sinus tachycardia, and echocardiography
demonstrated well-func6oning prosthe6c valve leaflets with acceptable gradients. Elderly TAVR recipients
typically exhibit early improvements in func6onal status and symptom burden, with preserved quality of life for
at least one year post-procedure [14]. Our pabent’s recovery trajectory was consistent with these findings, with
no in-hospital complica6ons.

The uniqueness of this case lies in a combina6on of clinical complexity, procedural strategy, and outcome. First,
the pabent presented with severe mul6valvular disease—severe aor6c stenosis accompanied by moderate mitral
stenosis—which is uncommon among TAVR candidates and necessitated me6culous management of preload and
aZerload to avoid hemodynamic compromise. Second, the decision to perform percutaneous coronary interven6on
(PCI) and TAVR in a single procedural session in an octogenarian with mul6ple systemic comorbidi6es represents
a high-risk yet efficient therapeu6c approach, rarely described in the literature. Third, the anesthe6c¢ plan reflected
deliberate individualizabon; general anesthesia (GA) was chosen over the increasingly common monitored
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anesthesia care (MAC) approach due to procedural complexity, the presence of significant comorbidi6es, and the
need for maximal airway and hemodynamic control. Fourth, the use of proac6ve monitoring—including invasive
arterial and central venous access, temporary pacing, and pre-applied external defibrillabon—ensured immediate
readiness to address poten6al intraopera6ve complicabons. Finally, despite the pabent’s extreme risk profile, the
postoperabve course was smooth, underscoring the cri6eal role of comprehensive preoperabve preparabon,
vigilant intraopera6ve management, and coordinated mul6disciplinary care in delivering excellent outcomes in
highly vulnerable pa6ents.

This case highlights several important clinical implica6ons for the management of high-risk elderly pa6ents
undergoing complex cardiac interven6ons. First, anesthe6c choice must be individualized; while monitored
anesthesia care (MAC) is generally safe and advantageous for straighlorward TAVR cases, general anesthesia
(GA) remains the preferred op6on for complex or combined procedures where airway security, absolute
immobility, and 6ght hemodynamic control are cri6cal. Second, comprehensive monitoring is essen6al in severe
aor6c stenosis, par6eularly in elderly pa6ents with concomitant valvular disease, to enable prompt detec6on and
correc6on of hemodynamic instability. Third, mul6disciplinary planning—integrabng the exper6se of cardiology,
cardiac anesthesiology, interven6onal cardiology, and cri6cal care—op6mizes outcomes by ensuring that
hemodynamic, procedural, and postopera6ve challenges are an6cipated and effec6vely addressed. Finally, while
concomitant PCI and TAVR can be performed safely in carefully selected elderly pa6ents, success hinges on
me6culous perioperabve management of an6coagulabon, minimiza6on of procedural 6me, and vigilance in
mi6gabng bleeding risk.

CONCLUSION

This case illustrates that with me6culous perioperabve planning, a tailored anesthe6c approach, and vigilant
intraopera6ve and postopera6ve management, even the most vulnerable octogenarians with severe aor6c stenosis,
mul6valvular involvement, and mul6ple comorbidi6es can successfully undergo complex interven6ons like TAVR
with concurrent PCI. Its success highlights the importance of selecong appropriate anesthesia, integrabng invasive
monitoring, rapid hemodynamic interven6on, and strong interprofessional teamwork—themes increasingly
recognized but rarely detailed in current literature.
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