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Summary 
From previous studies, the right heart is considered less critical 
than the left heart in maintaining normal global hemodynamic 
performance. However, there is now substantial evidence 
underscoring the importance of comprehensive right ventricular 
(RV) function. Acute hypoxia is associated with an increase in 
pulmonary artery pressure (PAP), leading to changes in RV 
hemodynamics. Moreover, hypoxia may directly affect the RV. 
The current literature assessing the impact of acute hypoxia on 
RV hemodynamics remains insufficiently elucidated. This paper 
aims to delineate the effects of acute hypoxia exposure on the 
RV in healthy individuals. 
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Introduction 
 

The right ventricle (RV) is defined as a thin-
walled, crescent-shaped structure, with one aspect linked 
to systemic venous return and the opposing aspect 
connected to pulmonary circulation [1]. From  
a physiological perspective, the primary function of the 
RV is to channel all venous return into the pulmonary 
circulation while simultaneously preventing an increase 
in right atrial pressure (RAP) [2]. Given its thin and 

crescent-shaped wall configuration, the RV demonstrates 
compliance and can accommodate and eject a relatively 
large volume of blood when myocardial shortening is 
constrained [3], consequently, in contrast to the left 
ventricle (LV), which functions primarily as a pressure 
pump, it is better suited for accommodating significant 
increases in blood volume rather than pressure [4]. 

As altitude increases, the partial pressure of 
oxygen in the atmosphere decreases concomitantly with 
the reduction in atmospheric pressure, leading to  
a progressive decline in available oxygen [5]. 
Consequently, exposure to high altitudes results in 
diminished arterial oxygen content, thereby triggering an 
adaptive process within the body, this process 
encompasses a series of physiological responses across 
various organs and systems aimed at ensuring adequate 
delivery of oxygen to tissues [6]. The cardiovascular 
system's response to hypoxia is notably dynamic, as the 
duration of exposure at high altitudes extends, its 
adaptation transitions from an acute phase (within the 
initial hours) to a chronic state [7]. Acute responses are 
primarily characterized by heightened sympathetic 
nervous tone, which arises from hypoxia-induced 
stimulation of peripheral chemoreceptors [5]. 
Furthermore, the degree of autonomic nervous system 
activation escalates proportionally with increasing levels 
of hypoxia and continues to intensify throughout the 
entirety of altitude exposure [8,9]. 

In the context of high-altitude diagnosis, heart 
failure is predominantly right-sided in nature [10]. 
Research indicates that acute right heart failure may 
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occur in healthy individuals exposed to high altitudes due 
to excessive overload on the RV pressure [11]. This 
phenomenon can be attributed to the contraction and 
remodeling of pulmonary vessels under hypoxic 
conditions, leading to an increased afterload on the RV, 
potentially exacerbated by negative inotropic effects 
resulting from environmental low-pressure hypoxia [12]. 
The existing literature evaluating the impact of acute 
high-altitude exposure on RV function remains 
contentious [13,14]. The reasons for these discrepancies 
are not well understood and may stem from significant 
variations in methodologies and study designs across 
studies, as well as non-compliance with established 
guidelines for assessing RV function and morphology 
[15]. A comprehensive understanding of the physio-
logical responses of the RV to acute hypoxia is crucial for 
elucidating mechanisms underlying RV dysfunction and 
various cardiopulmonary disorders. Therefore, this article 
aims to elaborate on how healthy individuals' RV 
responds to acute hypoxic exposure and altitude ascent. 

 
The Impact of Acute Hypoxia Exposure on 
the Morphology of RV 

 
Individuals who have long resided at sea level 

enter high-altitude environments, the low partial pressure 
of oxygen activates hypoxic pulmonary vasoconstriction 
(HPV) [16]. This is a physiological compensatory 
mechanism that optimizes ventilation-perfusion matching 
through local vasoconstriction, aiming to alleviate the 
influence of hypoxia on the organism [17]. However, 
pulmonary vasoconstriction causes an increase in 
pulmonary vascular resistance (PVR), raises the afterload 
of the RV, and forces it to pump blood at a higher 
pressure, thereby triggering an increase in mean 
pulmonary artery pressure (mPAP) [18]. The myocytes of 
the RV sense this increased mechanical load through 
sarcomeres, which are the key sites for mechano-
transduction [19], triggering downstream signaling 
pathways that regulate cellular gene expression and 
protein synthesis [20], thus promoting the proliferation of 
myocardial cells, leading to an increase in their number, 
widening, and elongation, and ultimately contributing to 
RV hypertrophy as well as morphological alterations 
[21]. This adaptive remodeling is a core compensatory 
mechanism for the RV to maintain the homeostasis of 
ventricular wall stress.  

With increasing altitude, both the dimensions of 
the RV and the volume of the right atrium progressively 

enlarge [22]. Netzer [23] investigated changes in RV 
dimensions during acute normobaric hypoxia exposure 
and concluded that all subjects exhibited a significant 
linear increase in RV dimensions with ascending altitude, 
concurrently accompanied by an elevation in right 
ventricle systolic pressure (RVSP). However, some 
studies indicate that there are no alterations in the 
morphological structure of the RV following simulated 
acute hypoxia exposure [16,17,24,25]. The discrepancies 
observed across these experimental outcomes can be 
attributed to two factors: firstly, variations in hypoxia 
levels employed during experimentation; secondly, 
potential brief interruptions of hypoxia occurring during 
measurement periods. Furthermore, research has 
demonstrated that merely one minute of adequate 
oxygenation can nearly halve the impact of hypoxia on 
RVSP; additionally, healthy young subjects exhibit 
immediate compensatory responses from their vascular 
systems against HPV, effectively reversing RV dilation 
[23]. 

 
The influence of acute hypoxia exposure on 
RV function 

 
Previous research has indicated that the 

myocardium might restrict its pumping function via the 
regulatory mechanism of the central nervous system in 
order to avoid progressive myocardial ischemia induced 
by insufficient coronary artery oxygen supply, this 
protective mechanism (termed the "governor" by early 
scholars) is accomplished by lowering the neural 
recruitment level of skeletal muscles, rather than being 
directly driven by myocardial hypoxia, thereby 
maintaining the balance of myocardial oxygen supply and 
demand while preventing potential arrhythmias or 
functional impairments [26,27]. Emerging evidence 
suggests that hypoxia itself may precipitate cardiac 
dysfunction as a consequence of prolonged and 
continuous low oxygen availability; however, this 
phenomenon appears predominantly under conditions of 
sustained exposure [28]. It has been established that 
chronic hypoxia leads to inhibition of both contraction 
and relaxation functions in the myocardium of both 
ventricles [29]. 

Non-invasive evaluations of RV function under 
acute hypoxic conditions indicate that RV performance is 
compromised following acute exposure at FiO2 = 0.11 
[23] and FiO2 = 0.125 [30]. The study conducted by 
Stembridge [31] similarly concluded that short-term 
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hypoxia can inflict varying degrees of impairment on RV 
function. Nevertheless, not all investigations assessing 
RV functionality in hypoxic environments have reported 
consistent findings. For instance, Forbes [32] tested 
subjects in a supine resting position during the transition 
from FiO2 = 0.21 to FiO2 = 0.12 and found that RV 
function was preserved during acute hypoxia, with 
enhancements observed in contractility, diastolic 
function, and energetics. In subsequent research by this 
author, similar results were obtained through invasive 
assessments of RV function when FiO2 was set at 0.12 
 in response to acute hypoxia [33]. Furthermore, 
experimental outcomes from the Operation Everest II 
have raised questions regarding the prevailing notion that 
hypoxia inhibits cardiac function, during the period of 
staying at high altitude, the relationship between RAP, 
which is used as an alternative indicator of RV 
performance, and the decrease in stroke volume caused 
by hypoxia remains unchanged, leading to conclusions 
about retained RV functionality despite such 
circumstances [34]. Maufrais [35] conducted an 
echocardiographic assessment at an altitude of  
5,085 meters and did not observe any signs of RV 
contractile dysfunction, thereby providing further support 
for the hypothesis that the myocardium demonstrates 
significant tolerance to high altitude. These discrepancies 
may be attributed to variations in study design. In 
Maufrais's study [35], The high-altitude assessment was 
carried out on the second day when the subjects arrived at 
an altitude of 5,085 meters; however, in Stembridge's 
study [31], assessments were conducted ten days post-
arrival at high altitude. Consequently, the continuous 
increase in physiological load under hypoxic conditions 
may play a critical role in the development of RV 
dysfunction among individuals arriving at elevated 
altitudes over several weeks [35]. 

 
Effect on contraction function 

A healthy RV has been demonstrated to possess 
a significant contractile reserve, capable of increasing 
contractile force by three to four times during the 
transition from rest to peak exercise, at least under 
normoxic conditions [36]. As altitude increases, the RV 
undergoes dilation, and its contractile function is 
impaired to varying degrees [22]. The decline in 
myocardial contractility may be attributed to 
compromised myocardial oxygenation resulting from 
decreased coronary arterial oxygen tension, diminished 
coronary blood flow, or both [26]. 

Research findings regarding the effects of acute 
hypoxic exposure on RV contractile function are 
inconsistent. Although some studies have suggested  
that the increase in afterload resulting from acute  
hypoxia may enhance RV contractile function [37,38], 
others have reported no change [17] or even impaired 
contractility [39-41]. These discrepancies in experimental 
results within the current literature may stem from 
substantial differences in research methodologies and 
study designs. It has been documented that hypoxia exerts 
a negative inotropic effect on both intact animal models 
[42] and isolated myocardial fibers [43]. In certain 
patients sensitive to hypoxia, RV dysfunction is thought 
to arise from the direct negative inotropic effects of 
hypoxia on cardiomyocytes as well as reduced levels of 
oxygenation [44]. A recent investigation has substantiated 
this direct negative inotropic effect, it demonstrated that 
enhancing oxygen delivery to the myocardium of lambs 
subjected to acute hypoxia can preserve RV contractile 
function [45]. 

 
Effect on diastolic function 

High-altitude exposure is consistently recog-
nized as a cardiac stressor, under hypoxic conditions, the 
diastolic function of both ventricles is typically 
compromised [46]. Owing to the inherent structural 
characteristics of the RV, including a thinner myocardial 
wall and a complex anatomical configuration, its pressure 
compensation reserve is conspicuously weaker than that 
of the LV [47]. Under hypoxic circumstances, this 
structure-function property results in a significantly 
greater extent of influence on the diastolic function of the 
RV compared with that of the LV [17].  

Previous studies have demonstrated that acute 
hypoxia can trigger responses in pulmonary vessels, 
leading to transient pulmonary arterial hypertension and  
a decline in RV diastolic function [48-51]. Furthermore, 
research indicates that acute exposure to hypoxic 
environments reduces the E/A ratio of tricuspid inflow, 
the E/A ratio is a crucial echocardiographic indicator in 
the assessment of cardiac diastolic function, reflecting 
 the equilibrium between the active relaxation capacity of 
the ventricles and their passive filling properties,  
a decline in the E/A ratio suggests the occurrence of 
functional abnormalities in the diastole of both ventricles 
during acute hypoxia [17,52,53]. Upon returning to sea 
level, the E/A ratio can revert to baseline values [54]. 
Two potential explanations exist for the changes observed 
in early RV diastolic function due to hypoxia. Firstly, 
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hypoxia may alter the mechanisms governing calcium 
uptake by active cells, specifically, hypoxia suppresses 
the activity of sarcoplasmic reticulum ATPase  
(Ca²⁺-ATPase), attenuates the efficiency of calcium ion 
reuptake during diastole, causes a delay in cytoplasmic 
calcium clearance, and consequently prolongs the 
myocardial diastolic time [43]. The second explanation 
relates to contraction-relaxation coupling, it posits that 
hypoxia induces an extension of the diastolic phase 
correlated with both the magnitude and timing of 
contraction load [55]. 

 
The Effects of Acute Hypoxia Exposure on 
RV Hemodynamics 

 
Hypoxic exposure is associated with significant 

alterations in cardiovascular function. In the early stage 
of hypoxia, the cardiovascular responses are manifested 
as tachycardia, an increase in cardiac output, unchanged 
stroke volume, and a possibly transient and mild 
elevation of blood pressure [12]. The initial response of 
the cardiovascular system to hypoxia can be attributed to 
the combined effects of systemic hypoxic vasodilation, 
activation of the sympathetic chemoreflex and reduced 
blood volume, the mechanism of reduced blood volume 
is closely related to the compensatory increase in cardiac 
output, the increase in cardiac output can enhance renal 
perfusion under hypoxic stimulation, thereby accelerating 
fluid excretion through diuresis and ultimately leading to 
a decrease in blood volume [56].  

The influence of hypoxia on the cardiovascular 
system typically exhibits a notable time-delay effect, the 
core mechanism involves the dynamic reconfiguration of 
heart rate (HR) and stroke volume, which is 
accomplished gradually through physiological adaptation 
over several days to weeks [12]. Research indicates that 
although acute hypoxia exposure can trigger  
a compensatory increase in HR, in a chronic hypoxic 
environment, the cardiovascular system reconstructs the 
oxygen transport efficiency by reducing the maximum 
HR and decreasing stroke volume [57,58]. This process  
is closely related to slow adaptation mechanisms such as 
elevated blood viscosity and reduced ventricular  
filling pressure [59]. It is worth noting that even if 
hypoxemia is promptly corrected through oxygen 
inhalation, cardiac output still cannot fully recover to the 
baseline level, suggesting that deep adaptations such as 
the regulation of myocardial contractility and the 
remodeling of vascular tone require several weeks and 

cannot be reversed rapidly through short-term 
intervention [58]. Most of the cardiovascular alterations 
resulting from acute high-altitude exposure, such as 
augmented cardiac output and elevated PAP, are  
typically reversible within several weeks to months  
via physiological acclimation, specific interventional 
measures (e.g., pulmonary vasodilators) may partially 
restore the maximal exercise capacity; however, the 
primary adaptation mechanism is mediated by the 
systemic adjustments in response to the hypoxic 
environment [12]. 

Acute hypoxia leads to the activation of the 
chemical reflex of the sympathetic nervous system [60]. In 
response to the heightened sympathetic nervous activity 
and the concomitant attenuation of vagal tone, along with  
a significant increase in HR and cardiac output, blood 
pressure initially decreases due to hypoxia-induced 
vasodilation, resulting in reduced vascular resistance, 
however, as the adaptation process progresses, blood 
pressure typically rises to levels exceeding those observed 
at sea level [5]. The magnitude of blood pressure elevation 
is directly proportional to the altitude achieved and remains 
consistent throughout the duration of exposure [8,61]. 
Some evidence suggests that mild systemic hypertension 
may improve with extended stays at high altitudes, where 
residents generally exhibit lower prevalence rates of 
hypertension compared to those living at sea level [62].  

 
Effect on cardiac output 

The enhancement of cardiac output observed 
during high-altitude exposure is primarily attributed to an 
elevation in HR, while stroke volume remains unchanged 
or may decrease [12]. Two to three days after exposure to 
hypoxia, stroke volume declines, HR remains elevated, 
and cardiac output gradually returns to a level 
comparable to or slightly below that at sea level [63,64]. 
The pattern of variation in cardiac output during acute 
high-altitude exposure is at least partially linked to the 
activation of the sympathetic nervous system [17,60]. 
This phenomenon is evidenced by increased 
catecholamine levels in plasma and urine [65,66], as 
confirmed by microscopic neurography records [60,67]. 
Stenberg's study [68] demonstrated that individuals 
exposed to acute hypoxia exhibit an increase in cardiac 
output at any given submaximal workload. Similarly, 
Forbes's research [33] concluded that a healthy RV can 
adequately maintain cardiac output under acute hypoxic 
conditions, particularly during short-term submaximal 
exercise. 
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Effect on stroke volume 
Following acute exposure to reduced 

atmospheric pressure, stroke volume does not decline 
immediately [68]. In the simulated extremely high-
altitude environment, the stroke volume, serving as the 
dependent variable of ventricular contractility and the 
filling pressures of the LV and RV, remains stable, this 
phenomenon verifies that the myocardial contractile 
efficacy did not undergo significant impairment [59], 
which has been confirmed by the relationship between 
peak systolic pressure and end-diastolic volume in the LV 
[69]. Research indicates that following 2 to 3 days of 
acclimatization, stroke volume typically decreases [63], 
this decrease is generally results in diminished left 
ventricular filling [70-72]. Meanwhile, cardiac output 
gradually reverts to the baseline level, while HR keeps 
increasing [12,56]. Two mechanisms have been proposed 
to explain this reduction in stroke volume. Firstly, the 
reduction of blood volume is potentially capable of 
causing a decrease in stroke volume through the lowering 
of ventricular filling pressure [26,73]. Secondly, long-
term pulmonary arterial hypertension will result in 
myocardial remodeling and a decline in left ventricular 
compliance, thereby directly reducing stroke volume 
[52,73]. Even after prolonged residence at high altitudes 
for several years, stroke volume may still exhibit an 
indefinite decrease, however, this decrement is reversible 
upon return to sea level [58]. The reduction in cardiac 
output resulting from decreased stroke volume 
significantly contributes to the impairment of human 
work capacity at high altitudes [74]. 

 
The Interaction Between the Pulmonary 
Vascular System and RV Under Acute 
Hypoxic Exposure 
 

 Exposure to hypoxia induces contraction and 
remodeling of pulmonary blood vessels [12,17,75], which 
is manifested by the elevation of its key physiological 
indicator – PVR [76]. Under hypoxic conditions, HPV is 
anticipated to result in remarkable alterations in the 
function of the RV on account of augmented afterload 
[34]. The RV exhibits limited adaptability to abrupt 
changes in afterload, such as those occurring during acute 
pulmonary thromboembolism [77] or sudden exposure to 
high-altitude environments. This phenomenon is 
particularly pronounced in susceptible individuals [11]. 
Prolonged exposure results in a chronic elevation of RV 
afterload, with residents of high-altitude regions 

potentially experiencing marked RV dysfunction or 
failure [22]. In these scenarios, RV dysfunction may not 
solely be attributed to elevated afterload; it can also arise 
from increased ventricular wall stress and the direct 
negative inotropic effects of hypoxia on cardiomyocytes 
due to diminished oxygenation [44]. 

 
The impact of elevated PVR on RV 

Acute exposure to high altitude induces 
significant cardiac and hemodynamic alterations, 
primarily associated with increased PVR due to hypoxia 
[12,35,52,54]. Elevated PVR levels can lead to an 
increase in RV end-diastolic pressure, and prolonged 
exposure may result in RV dilation and hypertrophy 
[78,79]. Such changes in RV morphology can 
subsequently reduce RV systolic function, potentially 
culminating in heart failure [76,80]. Furthermore, the rise 
in PVR also diminishes maximal cardiac output, thereby 
impairing exercise performance [14,81]. In healthy 
individuals, the pulmonary vascular system is capable of 
making regulatory adjustments to substantial fluctuations 
in blood flow without considerable changes in pressure, 
thus, the RV typically does not experience pressure 
overload [4]. However, there is notable inter-individual 
variability regarding the response of pulmonary vessels to 
hypoxia. In certain particularly susceptible individuals, 
the RV may fail to achieve a stable adaptive state as PVR 
and PAP gradually escalate over weeks or months, 
ultimately leading to RV failure. If alveolar hypoxia 
remains uncorrected during this process, it can become 
life-threatening [82]. 

 
The PAP level rises following acute hypoxia exposure 

Over the past several decades, there has been  
a notable increase in the number of individuals traveling 
to high-altitude regions for economic or recreational 
purposes [83]. For most mammals, including humans, an 
elevation in PAP is an inevitable consequence during the 
initial phase of ascent to high altitudes [49]. In the 
majority of cases, this increment in PAP is moderate, 
allowing the ventricles to adapt successfully and achieve 
a stable state that can persist for many years [82]. 
Research indicates that acute exposure to high altitudes 
among populations with prolonged residence at sea level 
can result in mPAP rising to 20 mmHg and 25 mmHg 
[53], the mPAP observed within general populations at 
high altitudes is approximately 7 mmHg higher than that 
recorded at lower elevations [84]. During acute exposure 
to elevated altitude, increased mPAP primarily results 
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from HPV, which subsequently elevates RV afterload, 
impairing RV function and leading to ventricular 
mismatch [85]. Notably, mPAP tends to rise with 
increasing exercise intensity in high-altitude 
environments [76,86]. During exercise in high-altitude 
areas, increases in cardiac output lead to more 
pronounced elevations in PAP compared to similar 
activities performed at sea level [87]. Evidence suggests 
that an increase in mPAP or PVR may, conversely, limit 
exercise capacity in high-altitude environments [12,88]. 
In Operation Everest II [34], it was found through direct 
measurement by right heart catheterization that the  
mPAP at rest rose from 15 ± 0.9 mmHg at sea level to  
34 ± 3.0 mmHg at the simulated altitude of 7,620 meters, 
and further increased during exercise. Operation Everest 
III [70] employed non-invasive ultrasound Doppler 
technology, indicating that the systolic PAP (estimated  
by the RV/RA pressure gradient) soared from  
19.0 ± 2.4 mmHg at sea level to 40.1 ± 3.3 mmHg at 
8,000 meters. Both studies have indicated that with the 
aggravated hypoxia resulting from the increase in 
altitude, PAP keeps rising continuously, and attributed 
this hypoxia-induced secondary pulmonary hypertension 
to the increase in PVR, the mechanisms of which include 
hypoxic vasoconstriction and potential vascular 
remodeling[34,70]. Clinically, pulmonary arterial hyper-
tension is defined as mPAP exceeding 20 mmHg at rest 
or greater than 30 mmHg during exertion [89]. High-
altitude medical experts have even employed a higher 
threshold, namely, greater than 30 mmHg [90]. 
Furthermore, it has been verified that pulmonary arterial 
hypertension is related to RV systolic dyssynchrony, RV 
systolic dyssynchrony is jointly driven by the increased 
mechanical afterload caused by elevated PAP, electrical 
heterogeneity, and metabolic disorders induced by 
systemic hypoxia, and has been recognized as a crucial 
characteristic of pulmonary hypertension [24]. Indeed, 
the adaptation mechanism of the RV to pulmonary 
hypertension is essentially homeometric adaptation, 
namely, by enhancing myocardial contractility to increase 
the end-systolic elasticity of the ventricle, maintaining  
the dynamic matching of the elastic characteristics 
between the ventricle and the arterial system, thereby 
maintaining ventricular-arterial coupling and ensuring  
the relative stability of cardiac output and energy 
efficiency (the blood flow output per unit energy 
consumption) [91]. Notably, following prolonged 
residence back at sea level, instances of pulmonary 
arterial hypertension can be reversed [76].  

HPV under acute hypoxic exposure 
Acute hypoxia induces acute vasoconstriction in 

the pulmonary circulation [92]. Although acute hypoxic 
vasoconstriction acts as a protective mechanism for 
redistributing blood flow to well-ventilated lung areas and 
thereby enhancing ventilation-perfusion matching, chronic 
hypoxia can induce pathological remodeling of the 
pulmonary vessels, which is characterized by smooth 
muscle proliferation, intimal fibrosis, and irreversible 
increase of PVR, eventually resulting in pulmonary arterial 
hypertension [4]. Research indicates that acute HPV [93] 
and the activation of the sympathetic nervous system [94] 
might constitute significant mechanisms contributing to the 
initial elevation of PAP in individuals when exposed to 
hypoxic conditions at high altitudes. Acute HPV is 
considered an adaptive response of the pulmonary 
circulation to localized alveolar hypoxia, optimizing 
ventilation-perfusion matching and gas exchange by 
redistributing blood flow from poorly ventilated lung 
segments to those with optimal ventilation [75]. The 
mechanisms linking HPV and pulmonary arterial 
hypertension in acute and chronic altitude maladaptation 
syndromes involve multi-level interactions. Acute hypoxia 
induces calcium influx and vasoconstriction by inhibiting 
potassium channels in pulmonary vascular smooth muscle, 
while long-term exposure activates the hypoxia-inducible 
factor pathway, which promotes vascular smooth muscle 
proliferation and intimal fibrosis, thereby leading to an 
increase in PVR [22]. However, the molecular regulatory 
network of HPV，including the roles of reactive oxygen 
species and microRNAs, as well as the causal relationship 
between oxidative-inflammatory-nitrosative stress and 
vascular remodeling, remain to be fully elucidated 
[22,95,96]. Furthermore, significant interindividual 
variability exists regarding acute HPV responses among 
humans [97]. For instance, RV dysfunction associated with 
HPV is notably prevalent during exacerbations of 
respiratory conditions such as chronic obstructive 
pulmonary disease and diffuse fibrotic lung diseases [98]. 
Additionally, episodes of transient hypoxemia are often 
accompanied by sleep-related breathing disorders, with 
obstructive sleep apnea being the most common type 
observed [6]. HPV also contributes to a transient increase 
in PAP during sleep in patients suffering from obstructive 
sleep apnea [99]. In summary, the acute hemodynamic 
burden imposed by HPV on RV function is frequently 
observed during exacerbations of various cardiopulmonary 
disorders, thus, understanding its pathophysiology may aid 
in developing more effective treatment strategies. 
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Conclusion 
 
Acute hypoxia is commonly associated with 

mild pulmonary arterial hypertension, increased HR and 
cardiac output, stable stroke volume, and alterations in 
RV function. These changes can be attributed to elevated 
PAP, activation of the sympathetic nervous system, 
isobaric adaptation of RV function to afterload, and the 
cumulative effects of hypovolemia. In conclusion, cardiac 
function is generally well preserved under acute hypoxic 
conditions. Investigating the physiological principles 
underlying the RV's response to hypoxia is crucial for  

a comprehensive understanding of the mechanisms 
driving acute RV dysfunction and certain diseases 
prevalent in low-altitude regions. 
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