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Abstract: Introduction: Heart conditioning can be utilized as a healthy strategy in the 

reversion of disease and ageing. In this sense, heart conditioning may benefit the aortic 

stenosis patients. Case presentation: We describe the case of an 82-year-old man with 

moderate to severe aortic stenosis (aortic valve area 1.01 cm2 with peak pressure gradient 

56.7mmHg) who refused valvular intervention. He was treated conservatively with 

antianginal drugs, and remote ischemic preconditioning as a healthy strategy was delivered 

once daily. To our surprise, 27 months later, follow-up transthoracic echocardiography 

showed an aortic valve area of 1.41 cm2. His symptoms were dramatically relieved. 

Conclusions: This case indicates that heart conditioning as a healthy regimen is a valuable 

safe and effective adjunctive treatment in aortic stenosis patients, which could affect cardiac 

reverse remodeling and recovery as well as quality of life. 
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1. Introduction 

Aortic stenosis represents the most prevalent form of valvular heart disease 

observed in clinical settings[1]. Transthoracic echocardiography is the diagnostic 

method of choice for evaluating aortic stenosis, facilitating the assessment of 

hemodynamic severity, valve morphology, and any associated valvular or ventricular 

dysfunction[2]. 

The rate at which hemodynamic changes occur in aortic stenosis varies and is 

often unpredictable. Generally, the progression of aortic stenosis is gradual, with 

symptoms frequently being nonspecific. Despite the extended asymptomatic phase 

associated with this condition, there are currently no available treatments that can 

prevent its progression or postpone the necessity for aortic valve replacement. 

Numerous efforts to establish the efficacy of various medical therapies have not 

yielded significant clinical benefits. For example, statin therapy has not 

demonstrated any clinical advantages in halting the progression of aortic stenosis[3]. 

In 1986, Murry et al. were the first to demonstrate the phenomenon of ischemic 

preconditioning in dogs [4]. They found that brief, repeated occlusions of the 

coronary artery lasting five min prior to a prolonged occlusion led to a significant 

reduction in the size of the infarct. This concept of ischemic preconditioning has 

since been thoroughly validated across various animal species and in human 

subjects[4–6]. It has been shown to provide protective benefits against postischemic 

contractile dysfunction, [7] cardiac arrhythmias induced by ischemia and 

reperfusion[8,9], apoptosis [10], and infarct injury [4–6]. Furthermore, ischemic 

preconditioning has been applied in clinical settings for patients with coronary artery 
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disease, resulting in improved outcomes during cardiac catheterization [11] and heart 

surgery [12]. 

Additionally, remote ischemic conditioning (RIC), which involves inducing 

mild ischemia and reperfusion in a distant organ, has also been found to confer 

protective effects on the heart. This noninvasive technique typically employs the 

intermittent inflation of a standard blood pressure cuff to 200 mmHg, with three to 

four cycles of five-min inflation followed by five-min reperfusion intervals [13]. In 

patients undergoing cardiac catheterization or heart surgery, RIC has been associated 

with reduced heart injury and a decrease in major adverse cardiovascular and 

cerebrovascular events[14–17]. Moreover, when administered daily for a duration of 

28 days, RIC has demonstrated the ability to improve adverse left ventricular 

remodeling and enhance cardiovascular function in rat models following myocardial 

infarction [18]. 

Recent studies have indicated that heart conditioning can serve as a beneficial 

approach, aligned with the heterochronic parabiotic model, for reversing disease and 

aging [19]. In this context, heart conditioning may offer advantages for patients with 

aortic stenosis. We present a case of a patient with moderate to severe aortic stenosis 

who was treated with heart conditioning as healthy strategy. 

2. Case presentation 

A 74-year-old male patient, with no significant comorbidities, presented with a 

two-month history of dyspnea upon exertion and chest discomfort. He had a medical 

history of hypertensive heart disease and diabetes mellitus, which were being 

managed at another clinic. The patient reported no history of smoking or alcohol 

consumption. Written informed consent was obtained from the patient for 

publication of this case report and any accompanying images. This study was 

approved by the Ethic Committee of Jen Ai Hospital. 

During the physical examination, the patient’s body temperature was recorded 

at 37℃, with a pulse rate of 67 beats per min, a respiratory rate of 20 breaths per 

min, and a blood pressure of 134/75 mmHg. Auscultation revealed clear breath 

sounds and a regular heart rhythm, accompanied by a grade 2/6 systolic murmur 

noted at the left sternal border. The abdominal examination indicated a soft 

abdomen, and peripheral pulses were found to be intact. There was an absence of 

peripheral edema, and the neurological assessment yielded normal results. 

Laboratory tests, including a complete blood count and blood chemistry profile, 

returned normal results. Chest radiographs were also unremarkable. An 

electrocardiogram indicated sinus rhythm with nonspecific ST-T wave changes. 

Myocardial perfusion imaging revealed moderate ischemia in the anterior and 

inferior walls of the left ventricle. The patient was diagnosed with coronary artery 

disease presenting as stable angina pectoris, and his symptoms subsequently 

improved with treatment. 

Subsequent follow-up of transthoracic echocardiography (Table 1) showed that 

patient had mild aortic stenosis three years later. Transthoracic echocardiography 

was performed using Acuson SC2000 (Siemens Inc, Germany) in the standard 

manner. 2 years ago, his aortic stenosis became critical with worsening symptoms. 
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Transthoracic echocardiography demonstrated moderate to severe aortic stenosis 

with aortic valve area of 1.01 cm2, mean pressure gradient of 56.7mmHg, left atrial 

dilatation of 52mm, and good left ventricular systolic function, EF 68.8%(Figure 1, 

top). We advised surgical or transcatheter aortic valve replacement but patient 

strongly refused. We then continued current conservative drug therapy and RIC 

delivered once daily. In each RIC treatment, an automated healthy 

sphygmomanometer (Urion Co., Shenzhen, China) was used. A standard blood 

pressure cuff was applied to the upper arm of the patient, and inflated to a pressure 

of 200mmHg for 3 min, after which the cuff was deflated automatically. RIC 

treatment was performed by the patient himself once every day at home. A physician 

confirmed that our patient operated the RIC correctly in the first week. 

To our surprise, 27 months later, follow-up transthoracic echocardiography 

showed an aortic valve area of 1.41 (Figure 1, bottom).His symptoms were 

dramatically relieved. 

 

Figure 1.Two-dimensional and doppler echocardiography showing domed stenosis (left) and peak pressure gradient 

(right) of aortic valve before (top) and after (bottom) a 27-month duration of remote ischemic conditioning in our 

patient, respectively. 

Table 1.Changes in echocardiographic parameters in our patient. 

 AVA(cm2) 
Peak Pressure Gradient 

(mmHg) 

LVDd 

(mm) 

LVSd 

(mm) 

LA 

(mm) 

IVS 

(mm) 

PW 

(mm) 
EF(%) AR 

11 years ago   49 32 45 11 11 62% mild 

8 years ago 1.85 20.3 47.3 26.7 36.4 11 11 71% mild-moderate 

5 years ago 1.36 38.2 55.7 27 48.5 9.8 10.8 64.2% moderate 

2 years ago(RIC started) 1.01 56.7 44 27 52 10 10 68.8% mild 

1 year ago 

(RIC continued) 
1.16 46.4 49 28 41 11 11 62% mild 

Present(RIC continued) 1.41 46 52 35 39 11 11 64% mild 

Abbreviations: AVA, aortic valve area; LA, left atrial dimension; LVDd, left ventricular end diastolic dimension; LVSd, left ventricular end 

systolic dimension; IVS, intraventricular septum; PW, posterior wall; EF, left ventricular ejection fraction; AR, aortic regurgitation; RIC, remote 

ischemic conditioning. 
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3. Discussion 

This case demonstrates that a 27-month regimen of RIC treatment effectively 

reverses aortic stenosis in our patient without any negative side effects, supporting 

the broader application of heart conditioning in the daily routines of these 

individuals. 

Ventricular remodelling refers to changes in the geometry, structure, and 

function of the heart. It is a primary mechanism in heart failure associated with 

decreased ejection fraction, disease progression, and clinical outcomes [20].Halting 

or reversing the remodelling process is a key focus in the treatment of heart failure. 

One study defines reverse remodelling as a greater than 15% increase in left 

ventricular ejection fraction (LVEF) or a 10% increase in LVEF accompanied by 

improvements in left ventricular end-systolic parameters over one year [21]. Another 

study shows that reductions in end-systolic and end-diastolic volumes are linked to 

reverse remodelling [22]. In this case, after 27 months of RIC treatment, significant 

improvements were observed, including reductions in left atrial size and left 

ventricular diastolic and systolic diameters. Furthermore, follow-up transthoracic 

echocardiography unexpectedly revealed an aortic valve area of 1.41 cm2. This 

suggests that RIC treatment, as a beneficial strategy, promotes reverse remodelling, 

thereby contributing to the reversal of disease and ageing, consistent with the 

heterochronic parabiotic model. 

Ischemic preconditioning was first identified in canines by Murry et al. in 

1986.Remote ischemic conditioning (RIC), which involves brief ischemia and 

reperfusion of a distant organ, also offers myocardial protection[13]. The RIC 

protocol remains largely empirical; however, it generally involves the inflation of a 

blood pressure cuff to 200 mmHg for a duration of 3 to 5 min[13]. The adaptation of 

the heart to a preconditioned state through short, transient episodes of physiological 

myocardial ischemia represents a significant advancement in myocardial protection 

strategies. 

Heart conditioning is considered as a highly appealing approach to achieving 

cardioprotection due to its safety and ease of implementation. RIC protocols 

typically involve the ischemia and reperfusion of the arm or leg, rather than direct 

coronary manipulation. Therefore, the existence of conditioning in humans could 

serve as a substantial motivation for developing methods or strategies aimed at 

maintaining a continuously conditioned and protected state, ideally on a regular and 

indefinite basis. In this context, RIC was conducted over an extended period of 27 

months as part of a healthy regimen. The results indicated that heart conditioning, as 

healthy regimen, reverses aortic stenosis. Thus, heart conditioning contributes to the 

reversal of disease and aging, as demonstrated by reverse remodeling[19]. 

The findings of this study suggest that the implementation of RIC, which was 

conducted simply through the inflation of a blood pressure cuff that patients could 

operate independently, may serve as a viable self-care intervention for both 

inpatients and those receiving care at home. Additionally, patient adherence appears 

to be high, as RIC was performed only once daily, promoting overall health. 
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4. Conclusions 

In summary, this case demonstrates that heart conditioning as a healthy regimen 

represents a valuable, safe, and effective complementary treatment for patients with 

aortic stenosis. It has the potential to influence cardiac reverse remodeling, recovery, 

and overall quality of life. The daily application of RIC over a period of 27 months 

as a health strategy has not been previously documented. Further randomized 

controlled trials involving a larger patient population are necessary to validate these 

findings and to investigate additional clinical outcomes. 

Ethics approval: This study was approved by the Ethic Committee of Jen Ai 

Hospital, with JAHEC No.609506. Patient completed a written informed consent. 

This study was conducted in compliance with the ethical standards of the responsible 

institution on human subjects as well as with the Helsinki Declaration. 
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