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Abstract:

The number of patients diagnosed with Cardiac Syndrome X continues to increase. This

condition is marked by anginal pain despite the absence of abnormal findings on coronary

angiography or coronary spasm. It is considered a form of ischemic heart disease, with its

incidence being most common among women in the perimenopausal and postmenopausal

stages. The aim of this article is to review therapeutic options for Cardiac Syndrome X. The

most effective treatments commonly used include calcium channel blockers and beta-blockers,
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including newer generation options that promote vasodilation in the endothelium.

Angiotensin-converting enzyme (ACE) inhibitors are also frequently used to enhance

therapeutic outcomes. Other medications used were nitrates, statins, ranolazine, imipramine,

nicorandil, aminophylline, cilostazol, sildenafil, fasudil. Emerging theories suggest altered

pain perception, potentially involving heightened neural sensitivity, may significantly

contribute to the symptoms in CSX. Additionally, studies indicate that vitamin D

supplementation, often beneficial for cardiovascular health, may alleviate symptoms in CSX.

Non-pharmacological methods also have proven efficacy, such as Enhanced External

Counterpulsation, spinal cord stimulation and transcutaneous electrical nerve stimulation.

Lifestyle changes and (CBT) also play a crucial role in the comprehensive management of

Cardiac Syndrome X (CSX), targeting factors that pharmacological treatments alone may not

address.

Keywords: cardiac syndrome X, microvascular angina, ischemic heart disease,

pharmacological therapy.

Introduction:

Cardiac Syndrome X or microvascular angina (MVA) is used interchangeably. Microvascular

angina is often regarded as a form of ischemic heart disease, occurring more frequently

among women in the perimenopausal and postmenopausal stages [1]. The epicardial coronary

arteries do not show any significant stenosis on coronary angiography that could explain the

reported symptoms.

The term 'Cardiac Syndrome X' was introduced by Harvey Kemp in 1973 [2], after he

observed patients with suspected coronary artery disease exhibiting normal coronary

angiography results [3]. Around 1988 Cannon and Epstein proposed the term microvascular

angina (MVA) [4]. This term was used In ESC (European Society of Cardiology) 2013

guidelines where it was described as microcirculation vascular dysfunction. However,

subsequent studies [5] revealed that not all patients diagnosed with cardiac syndrome X (CSX)

experienced disturbances in coronary microcirculation. It is important to emphasize that the
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chest pain associated with CSX has various pathophysiological causes, likely ranging from

non-cardiac origins to coronary microvascular dysfunction (CMD) [6].

The diagnosis of the condition is made by exclusion, though some suggest specific criteria,

such as stress-induced chest pain, the absence of spontaneous or induced spasms of the

epicardial coronary arteries (using ergonovine or acetylcholine), ST-segment lowering during

episodes of pain, normal epicardial coronary arteries on angiograph, and the lack of cardiac or

systemic diseases associated with microvascular dysfunction, such as hypertrophic

cardiomyopathy and diabetes [1] [8]. At the annual Coronary Vasomotion Disorders

International Study Group (COVADIS) Summits in August 2014 and 2015, the following

criteria were established for diagnosing microvascular angina: (1) symptoms indicating

possible myocardial ischemia; (2) objective evidence of myocardial ischemia, identified using

current diagnostic methods;(3) no presence of obstructive coronary artery disease (CAD),

defined as <50% narrowing of coronary diameter and/or a fractional flow reserve (FFR) >0.80;

(4) confirmation of reduced coronary blood flow reserve and/or inducible microvascular

spasm [8].

Diagnostic Criteria for Cardiac Syndrome X (CSX)

Diagnostic Criteria Details Source/Methodology
Myocardial Ischemia
Symptoms

Stress-induced chest pain Patient history

Coronary Artery Status No obstructive coronary
artery disease (CAD)

Coronary angiography,
FFR > 0.80

Evidence of Reduced
Blood Flow

Reduced coronary flow
reserve (CFR < 2.5)

Stress test, myocardial
perfusion imaging

Exclusion of Other
Diseases

Rule out diabetes,
cardiomyopathy, etc.

Comprehensive clinical
evaluation

In coronary artery disease, the Seattle Angina Questionnaire (SAQ) has become the most

widely used tool for assessing disease-specific health status, helping to quantify patients with

angina symptoms and the extent to which angina affects their functional abilities and quality

of life [9].



5

[10]

Studies show that anxiety disorders were found in 64% of patients with CSX. Of these, 29%

met the criteria for anxiety disorders with panic attacks, 21% had phobia-related anxiety

disorders, and 14% were diagnosed with generalized anxiety disorder [11].

Treatment options:

Older studies indicate that atenolol (100 mg/day) markedly reduces the frequency of anginal

episodes [12] and has been found to greatly decrease symptoms, exercise tolerance, and

diastolic function in CSX patients when compared to placebo [13]. Atenolol, a cardioselective

β-1 adrenergic blocker, specifically targets β-1 adrenergic receptors in the heart and vascular

smooth muscle. By binding selectively to these receptors, it prevents the positive inotropic

and chronotropic effects triggered by endogenous catecholamines like isoproterenol,

norepinephrine, and epinephrine. This inhibition of sympathetic stimulation leads to a
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reduction in heart rate, blood pressure, and myocardial contractility [14]. Similarly,

propranolol has been shown to substantially decrease the average number of ischemic

episodes over a 24-hour period in comparison to placebo [15]. Propranolol is a nonselective

beta-adrenergic receptor blocker and is also categorized as a class II antiarrhythmic agent. Its

mechanism of action involves competitively inhibiting both beta-1 and beta-2 adrenergic

receptors in the heart. Beta-2 receptor activation typically raises cyclic AMP levels, which

then activates protein kinase A, promoting smooth muscle relaxation in various tissues and

blood vessels. However, when beta-2 receptors are inhibited, this causes a mild degree of

vasoconstriction [16]. Beta-blockers such as propranolol, nebivolol, and carvedilol have been

documented to exhibit a 75% efficacy in patients with cardiac syndrome X (CSX),

demonstrating improvements in both exercise tolerance and symptomatic relief. The newer

third-generation beta-blockers, particularly nebivolol and carvedilol, not only achieve their

therapeutic effects through traditional mechanisms but also enhance endothelial vasodilatory

activity, suggesting that they may possess superior efficacy compared to conventional beta-

blockers [17]. The newer study revealed that following a single dose of carvedilol, 10 out of

15 CSX patients experienced no anginal pain during peak exercise, while 5 out of 15 patients

showed ST shifts of less than 1 mm. These results were statistically significant compared to

placebo (p<0.01) [18]. Carvedilol is a nonselective adrenergic antagonist, classified as a non-

selective beta-blocker that also possesses alpha-1 adrenergic receptor antagonist properties.

This medication functions as a nonselective cardiac beta blocker with peripheral vasodilatory

effects, enhancing blood circulation throughout the body. Thanks to its unique mechanism of

action, carvedilol helps sustain cardiac output by reducing afterload through cardiac beta

blockade. Additionally, it has a milder impact on heart rate compared to purely selective beta-

blockers [19]. In general, beta-blockers could be considered the primary treatment option for

patients with CSX [20].

Calcium channel antagonists, such as Amlodipine (10 mg/day), have been supported by

studies as an effective treatment class for CSX [12]. Amlodipine blocks voltage-dependent L-

type calcium channels, thereby inhibiting the initial influx of calcium ions. The resultant

decrease in intracellular calcium levels leads to diminished contractility of vascular smooth

muscle, enhanced relaxation of smooth muscle, and consequent vasodilation. Furthermore,

amlodipine is linked to improved vascular endothelial function in individuals with

hypertension. By promoting smooth muscle relaxation and vasodilation, amlodipine
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effectively lowers blood pressure [21]. Verapamil and nifedipine have demonstrated efficacy

in reducing the frequency of anginal episodes and extending exercise duration when

compared to placebo. Conversely, the administration of intravenous diltiazem did not enhance

coronary flow reserve in patients experiencing angina, despite having normal coronary

arteries and diminished coronary flow reserve [22] [23].

The next drug evaluated in studies was isosorbide-5-mononitrate (ISMN) in a retard

formulation, 50 mg/ day [12]. Isosorbide is a nitrate that exerts its pharmacological effects by

releasing nitric oxide (NO), a factor derived from the endothelium that promotes relaxation.

NO is naturally produced in the endothelium to facilitate the dilation of blood vessels.

Isosorbide undergoes bioactivation in the endoplasmic reticulum via cytochrome P450

enzymes, leading to the release of NO, which subsequently activates soluble guanylyl cyclase

in vascular smooth muscle. This activation elevates intracellular levels of cGMP and related

protein kinases, including cGMP-dependent protein kinases (cGK-I). The increase in cGMP

activates myosin light chain phosphatase (MLCP), resulting in the dephosphorylation of the

myosin light chain. Additionally, cGMP-cGK-I inhibits the release of calcium from inositol-

1,4,5-trisphosphate (IP3)-dependent pathways, thereby reducing intracellular calcium levels.

[24] [25]. Furthermore in an observational study involving 99 patients with CSX, chest pain

episodes were alleviated in 42% of the participants through the use of either sublingual

nitrates or a combination of oral nitrates and calcium antagonists [18]. It should be noted that

while nitrates have a short-term effect and significantly enhance stress test outcomes in

individuals with coronary artery disease (CAD), they do not produce comparable results in

patients with microvascular angina (MVA). Due to their limited vasodilatory effect on the

smaller coronary vessels, these treatments demonstrated only modest efficacy. [26] Despite

that nitrates have long been considered the cornerstone of therapy for CSX, serving as the

principal treatment strategy throughout medical history [27].

Another treatment option is Ranolazine. Ranolazine acts by inhibiting the late inward sodium

channel, which can interrupt this cycle by decreasing intracellular calcium buildup and the

associated rise in ventricular wall tension. This leads to several beneficial outcomes: the

decrease in wall tension during diastole is anticipated to reduce the consumption of oxygen

and ATP required for contractile work, which in turn lowers oxygen demand. Additionally,

reduced wall tension can help relieve vascular compression. Since vascular compression leads

to the closure of small blood vessels and a decrease in blood flow, reducing this compression
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may enhance myocardial nutritive blood flow and increase oxygen delivery to the

myocardium during diastole [28]. In symptomatic patients with a coronary flow reserve (CFR)

below 2.5 but no obstructive coronary artery disease (CAD), treatment with ranolazine led to

enhanced myocardial perfusion [29]. This drug ability to modulate neuronal voltage-gated

sodium channels contributes to the management of potential neuropathic pain in patients with

cardiac syndrome X (CSX). According to the Seattle Angina Questionnaire, ranolazine is

recognized as a valuable treatment for women experiencing anginal symptoms without any

indications of coronary artery obstruction [30].

Research in the literature supports the use of ivabradine, which blocks the IF current (also

known as the pacemaker or funny current) in the sinus node, thereby selectively lowering the

heart rate. This mechanism results in decreased cardiac oxygen demand and enhances

coronary blood flow by extending diastolic duration [31]. Although the positive effects in

patients with stable obstructive coronary artery disease (CAD) have been documented, no

prior studies have evaluated the impact of ivabradine in individuals with microvascular angina

(MVA). Comparative analysis between the ivabradine and ranolazine groups indicated that

ranolazine produced superior outcomes [32].

The next group of medications are statins, they amplify the vasodilatory effects of the

endothelium and could prove beneficial for patients with cardiac syndrome X. Statins are

selective, competitive blockers of hydroxymethylglutaryl-CoA (HMG-CoA) reductase, the

enzyme that converts HMG-CoA into mevalonate in the cholesterol synthesis pathway. By

lowering cholesterol production in the liver, statins boost the expression of LDL receptors,

which in turn promotes the uptake of LDL cholesterol from the bloodstream into the liver.

This therapy reduces the liver's production of apo B100-containing lipoproteins, resulting in

decreased levels of both cholesterol and triglycerides. Additionally, HMG-CoA reductase

inhibitors exhibit a variety of pleiotropic effects, such as anti-inflammatory, antioxidant,

antiproliferative, and immunomodulatory actions. They also contribute to the stability of

plaques and help inhibit platelet aggregation [33]. Statin treatment improved exercise-induced

ischemia and flow-mediated dilation (FMD), likely due to enhanced endothelial function. [34].

A meta-analysis study demonstrated that statin treatment led to a significant enhancement in

endothelial function, with a standardized mean difference (SMD) of 0.66, 95% CI 0.46-0.85,

p < 0.001 [35]. There also was a significant increase in brachial artery flow-mediated dilation,

with a relative rise of 52% (p < 0.0001). Additionally, the duration until greater than 1-mm
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ST-segment depression occurred during stress testing was extended by the conclusion of the

study (p < 0.0001) [36]. Combination therapy using fluvastatin and diltiazem is more

effective for improving endothelial function and exercise tolerance compared to treatment

with either drug alone in patients with cardiac syndrome X [36]. The advantages of this dual

approach may be attributed to increased levels of nitric oxide and decreased levels of

endothelin-1 [37].

ACE inhibitors have also demonstrated considerable advantages. They work by inhibiting the

breakdown of bradykinin in the endothelium, resulting in enhanced vasodilatory effects [38].

ACE inhibitors are competitive antagonists of angiotensin converting enzyme, blocking the

transformation of angiotensin I into angiotensin II. Angiotensin II is a powerful

vasoconstrictor, therefore, its inhibition can lead to a reduction in blood pressure by

promoting vasodilation and decreasing aldosterone secretion [39]. Consequently, they are

believed to be advantageous for managing CSX patients. ACE inhibitors have demonstrated

improvements in exercise tolerance, endothelial function, coronary flow rates, and reductions

in angina among these individuals. Research indicates that both cilazapril and enalapril

enhance overall exercise duration, extend the time until 1 mm of ST segment depression

occurs, and reduce the severity of ST segment depression when compared to placebo [18] [40].

Quinapril (80 mg/Day) was found to decrease the frequency of anginal episodes and enhance

coronary flow rate. Patients who exhibited the lowest baseline coronary flow rate experienced

the greatest benefits from quinapril [41].

Another drug that underwent testing was Nicorandil, which has the ability to generate nitric

oxide (NO) with the help of enzymes, leading to the relaxation of vascular smooth muscle. It

effectively dilates coronary arteries and capillaries, and it stimulates ATP-sensitive potassium

channels by activating guanylate cyclase. This action reduces calcium influx, increases

potassium outflow, lowers intracellular calcium levels, and promotes cell hyperpolarization,

improving vascular endothelial function. Nicorandil significantly dilates microvessels with

diameters of 100-200 μm, enhancing blood flow and thus helping to treat microvascular

angina [42]. Nicorandil also lowers peripheral resistance, decreases both the pre-load and

post-load on the heart, and reduces myocardial oxygen demand. Additionally, it enhances

collateral circulation and improves blood supply to the subendocardial region [43]. During

research nicorandil significantly lowered the index of microvascular resistance (IMR)

compared to the control medications (WMD: -7.63; 95% CI: -11.82 to -3.44; P = 0.0004) [44].
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Research also suggests the use of Trimetazidine, an anti-ischemic medication commonly

employed to manage coronary artery disease. It functions by inhibiting the mitochondrial

enzyme long-chain 3-ketoacyl coenzyme A thiolase, which enhances mitochondrial

metabolism by decreasing myocardial fatty acid uptake and oxidation, while simultaneously

promoting glucose oxidation. Unlike traditional medications, trimetazidine does not affect

coronary blood flow, contractility, blood pressure, or heart rate. It also lacks significant

inotropic or vasodilatory effects, both at rest and during physical activity [45] [46]. In a study

evaluating the effects of trimetazidine on clinical symptoms and exercise tolerance in 34

patients with cardiac syndrome X, an exercise test was performed before treatment and after 1

and 6 months of therapy (20 mg three times daily). While the drug had no significant impact

on heart rate or blood pressure, exercise duration was significantly extended after 1 month

(652.9 +/- 206.2 vs. 563.4 +/- 190.4 s, P = 0.0047) and 6 months (650.3 +/- 207.8 s, P =

0.0094). Trimetazidine also reduced anginal symptoms during exercise [47].

Considering the role of altered pain perception in patients with Cardiac Syndrome X (CSX),

analgesic pharmacotherapy may provide significant benefits. Medications like xanthine

derivatives, which block adenosine receptors, and aminophylline could be beneficial options

[54]. Aminophylline's precise mechanism remains partially unclear, but it functions by

releasing theophylline, which is responsible for its bronchodilatory effects. Theophylline

works by non-selectively inhibiting type III and IV phosphodiesterase enzymes, increasing

levels of cAMP and cGMP. This leads to the relaxation of smooth muscle in the lungs and

pulmonary vessels, diuresis, and stimulation of the central nervous and cardiovascular

systems. However, the bronchodilatory effects are not fully achieved at typical therapeutic

doses, and inhibiting type IV enzymes reduces the release of inflammatory mediators, but

only at higher concentrations. Theophylline also blocks adenosine receptors (A1, A2, and to a

lesser extent, A3), preventing bronchoconstriction by suppressing the release of histamine and

leukotrienes. Additionally, it improves diaphragm function by promoting calcium uptake,

which enhances muscle contraction. [48] In a double-blind crossover trial and a single-blind,

placebo-controlled study, patients with cardiac syndrome X (CSX) who received oral

aminophylline for three weeks reported a significant reduction in the frequency of chest pain

episodes while on the medication compared to their experience with the placebo. Additionally,

after three weeks of aminophylline treatment, patients experienced an increased threshold for

exercise-induced chest pain. However, there were no significant changes in the frequency of
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ST depression measured by Holter monitoring or in peak exercise ST depression with the

medication [49] [50].

It remains uncertain whether the positive effects of SSRIs lead to a reduction in atherogenesis

or fewer cardiovascular events in patients with coronary heart disease (CHD) who also

experience depression [51]. While studies show that SSRIs can improve endothelial function,

reduce inflammatory markers, and potentially influence other mechanisms connecting

depression with CHD, recent evidence suggests that SSRIs do not significantly alter the long-

term prognosis for patients with both CHD and depression [52].

Some reports emphasizes the efficacy of vitamin D in the treatment of the Microvascular

Angina. This study indicates that administering high doses of vitamin D (300,000 IU via

intramuscular injection every two weeks for a duration of two months) to patients with

cardiac syndrome X and concurrent vitamin D deficiency significantly alleviates ischemic

symptoms through direct effects on the cardiovascular system [53].

Imipramine has been shown to reduce the frequency of chest pain by approximately 50%. The

analgesic effects of tricyclic antidepressants (TCAs) are linked to their ability to inhibit the

reuptake of serotonin and noradrenaline, making them potentially beneficial for patients with

Cardiac Syndrome X (CSX). The American College of Cardiology recommends imipramine

for CSX patients who do not respond to beta-blockers, calcium channel blockers, or nitrates.

However, the use of imipramine in managing CSX has been controversial due to concerns

about its side effects [54]. Imipramine's anticholinergic effects can lead to unwanted side

effects, including blurred vision, constipation, rapid heartbeat, confusion, dry mouth,

difficulty urinating, delirium, and an increased risk of narrow-angle glaucoma [55].

With the addition of cilostazol to standard medications, angina intensity scores showed a

relative reduction of 78.9%, and the frequency of angina decreased by 73.5% (P < 0.001). [56]

Cilostazol is a phosphodiesterase III (PDE3) inhibitor that works by blocking the activity of

PDE3 enzymes, which are primarily located in cardiac and vascular smooth muscle tissues.

These enzymes typically break down cyclic nucleotides cAMP and cGMP, which regulate

muscle contractility in the heart and blood vessels. By inhibiting PDE3, cilostazol prevents

the degradation of cAMP, leading to higher cAMP levels in platelets and blood vessels. This

increase in cAMP activates protein kinase A (PKA), which plays a key role in inhibiting

platelet aggregation. Additionally, elevated PKA levels in smooth muscle cells promote
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vasodilation by inactivating myosin light-chain kinase, reducing muscle contraction and

improving blood flow [57].

Sildenafil, a PDE5 inhibitor, has been shown to produce immediate increases in coronary flow

reserve (CFR), particularly in women diagnosed with microvascular angina (MVA) who have

a CFR of less than 2.5. This effect suggests sildenafil may improve coronary microvascular

function and enhance blood flow [58]. Sildenafil’s molecular structure closely resembles that

of cyclic guanosine monophosphate (cGMP), allowing it to act as a competitive inhibitor of

PDE5, the enzyme responsible for breaking down vasodilatory cGMP. By binding to the

catalytic site of PDE5, sildenafil prevents cGMP degradation, leading to its accumulation.

This rise in cGMP activates cGMP-dependent protein kinase, which phosphorylates various

targets within the smooth muscle cell. These actions reduce intracellular calcium, increase

potassium efflux, and inactivate myosin light-chain kinase, collectively promoting smooth

muscle relaxation and enhancing blood flow [59].

Research indicates that Fasudil effectively prevents acetylcholine (ACh)-induced coronary

artery spasms and subsequent myocardial ischemia in patients with vasospastic angina. This

suggests that Fasudil, as a Rho-kinase inhibitor, could serve as a promising therapeutic option

for managing ischemic coronary syndromes triggered by coronary artery spasms [60].

Inhibiting Rho-kinase affects the small GTP-binding protein Rho, which promotes myosin

light chain phosphorylation by suppressing the myosin phosphatase myosin-binding subunit.

This process results in excessive contraction of vascular smooth muscle [61].

Non-pharmacological options consist of Cognitive Behavioral Therapy (CBT), the efficacy of

which was demonstrated after eight weeks of treatment in a cohort of women experiencing

retrosternal pain with normal coronary angiography results [62]. As a result, anxiety levels

decreased, depressive symptoms were alleviated, and exercise tolerance improved [63].

Cognitive Behavioral Therapy (CBT) should be included in managing cardiac syndrome X

(CSX), particularly for patients who continue to experience pain even after trying medication-

based treatments.

Enhanced External Counterpulsation (EECP) is a non-invasive treatment option for patients

with refractory angina pectoris. Its mechanism of action resembles that of an intra-aortic

balloon pump (IABP), delivering a strong pressure pulse through external blood pressure
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cuffs during the diastolic phase [64]. Enhanced External Counterpulsation (EECP) was

administered to 30 patients suffering from refractory angina caused by cardiac syndrome X,

resulting in an initial improvement in CCS angina class (from 3.57 to 1.43; p<0.001) and a

reduction in regional ischemia across all treated patients. After an average follow-up of 11.9

months, 87% of patients maintained reduced angina [65].

Neural pathways have been suggested for certain patients. Neural electrical stimulation

focuses on reducing the heightened pain sensitivity seen in CSX, particularly in individuals

who do not respond to medication. Techniques such as spinal cord stimulation and

transcutaneous electrical nerve stimulation (TENS) are used [66]. These therapies are

believed to enhance parasympathetic activity, which helps to improve endothelial dysfunction

and decrease pain sensitivity. Additionally, spinal cord stimulation has been reported to

increase coronary blood flow [67]. In the study, patients experienced a mean pain reduction

of 57%, along with a 30% increase in exercise capacity, and walking distance improved from

0.73 (0.83) to 1.62 (1.62) (p=0.018). According to the Seattle Angina Questionnaire, the

'disease perception' domain rose from 38.89 (16.61) to 49.31 (21.83) (p=0.004), the 'physical

limitation' domain increased from 29.89 (15.10) to 40.97 (22.63) (p=0.001), and 'anginal

frequency' improved from 41.67 (24.08) to 55.00 (23.03) (p=0.005). Additionally,

nitroglycerin use decreased significantly from 7.85 (8.49) to 1.98 (2.19) (p=0.001) [68]. These

findings indicate that spinal cord stimulation (SCS) can significantly decrease anginal

symptoms and enhance exercise tolerance in many patients with refractory angina and normal

coronary arteries, suggesting it should be regarded as a valuable treatment option for this

patient population [69].

Lifestyle changes, such as regular exercise, smoking cessation, and adopting a Mediterranean

diet, along with Cognitive Behavioral herapy (CBT), address aspects of CSX that

pharmacological treatments alone may not fully manage [70]. These modifications have been

shown to improve endothelial function, which is key in lowering the risk of adverse

cardiovascular events and managing Cardiac Syndrome X (CSX) [71] [72] [73].

Conclusion:

Once considered benign, Cardiac Syndrome X (CSX) is now recognized as a condition

marked by significant morbidity, including angina-like chest pain, normal coronary arteries,
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and ST segment depression on ECG. However, recent research has revealed that it is

associated with considerable morbidity and an elevated risk of cardiovascular events. The

diagnosis of CSX is both complex and costly, as it requires ruling out other potential causes of

symptoms, often involving extensive testing to confirm the absence of coronary artery

blockages [74].

One of the key challenges in managing CSX lies in the incomplete understanding of its

underlying pathogenesis. The exact mechanisms that lead to this syndrome remain unclear,

making treatment more difficult. This uncertainty contributes to variability in how the

condition is addressed, with no clear guidelines on the optimal treatment strategy. A range of

pharmacological and non-pharmacological therapies, including medications, lifestyle changes,

and even advanced procedures like spinal cord stimulation, have demonstrated some level of

effectiveness in alleviating symptoms. However, these treatments are often tailored to

individual patients based on trial and error, as a standardized approach for managing CSX has

yet to be established. This lack of consensus adds to the challenge, leaving both patients and

clinicians with limited guidance on how to best manage the condition over the long term [1].
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