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ABSTRACT

More than 150 years ago, vagus nerve stimulation was tried out for the first
time in an experimental setting. In the 1980’s and 1990’s, vagus nerve
stimulation was demonstrated to have significant antiarrhythmic effects in
both conscious and anaesthetized animals, especially during acute
myocardial ischemia. Chronic Heart Failure (CHF) is characterized by
autonomic dysregulation, which is marked by a persistent rise in
sympathetic drive and a decline in parasympathetic activity. Poor long-term
outcomes in HF patients are predicted by sympathetic overdrive and
elevated heart rate. The widespread use of selective and non-selective beta-
adrenergic receptor blockers is the classic example of pharmacologic
medicines that partially reduce sympathetic activity being used as an

effective long-term therapy for patients with HF. In contrast, despite its
complicated cardiovascular effects, modulating parasympathetic activity as a
potential treatment for HF has gotten little study over the years. In this
article, the of recent experimental animal
experiments that suggest the potential use of electrical Vagus Nerve
Stimulation (VNS) as a long-term therapy for the management of chronic
Heart Failure (HF). The review will examine the effects of chronic VNS on
Left Ventricular (LV) function as well as the impact of VNS on cytokine
production and nitric oxide generation as potential modifiers of the HF
state. Finally, we will briefly examine several nerve stimulation techniques
that are also being researched as prospective therapeutic methods for the
management of chronic HF.
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we examine outcomes

INTRODUCTION

Heart valve disease, which can be brought on by a variety of conditions

such as theumatic fever and congenital abnormalities, continues to be a
substantial cause of morbidity and mortality [1]. Currently, valve
replacement is the main method of treatment for aortic valve disease.
Although congestive Heart Failure (HF) treatment has evolved significantly
in recent years, particularly with the concurrent prescribing of ACE
inhibitors, ARBs, beta-blockers, and AAT antagonists, mortality is still high
due to various circumstances [2-5]. Treatment for a failing heart should
target the underlying illness, alleviate incapacitating symptoms, and focus on
methods to stop ventricular remodeling. A very effective non-medical
strategy using biventricular pacing was introduced to the toolbox for treating
Heart Failure (HF) with cardiac resynchronization therapy, however it is only
applicable to patients with a large QRS complex and mechanical
dyssynchrony. The current work further emphasises the requirement for
exact constitutive models and careful experimentation when simulating
BHV function and design [6-9]. Increased sympathetic activity, decreased
parasympathetic tone, or both are known to cause life threatening
ventricular tachyarrhythmias, which are intimately related to heart failure. In
a model with healed myocardial infarction, exercise testing, and intermittent
ischemia, experimental animal findings in conscious dogs convincingly show
that raising vagal tone with right Vagus Nerve Stimulation (VNS) can
prevent ventricular tachyarrhythmias [10-13].

LITERATURE REVIEW

Observations on vagus nerve stimulation

In 2004, a report on the first significant animal model of VNS in HF was
published. Rats with anterior myocardial infarction and HF were randomly
assigned to either VNS or sham stimulation. With stimulus intensity
capable of lowering HR by 20-30 bpm, stimulation was conducted for 10
seconds per minute [14]. After 140 days, there was a noticeable
improvement in left ventricular function and a drop in mortality from 50%
to 14% compared to untreated animals. In a dog model of micro
embolization induced HF, increased left ventricular function with VNS had

similar favorable outcomes. Since both the treated group and the control
group were continuously paced at the same rate, heart rate reduction was
not a factor in this model. With their micro embolization HF model,
Sabbah et al. revealed significant findings [15-17]. Left ventricular function
was enhanced by low intensity vagus stimulation with no change in heart
rate, and detrimental HF biomarkers were significantly reduced. Patients
with structural heart disease, ischemic and non-ischemic cardiomyopathy,
diminished LVEF, and clinical signs of advanced HF were chosen for the
first VNS in humans (NYHA class II-III). Patients had to be on stable,
effective medication and in sinus rhythm with a resting heart rate between
60 and 110 bpm. The vital physiological function of autonomic balance for
the heart and the potential to correct its imbalance by raising vagus tone
with electrical stimulation have both been well established, especially for
patients with HF. However, better arrhythmia management is still not
possible at this time [18-20].

A completely new area of study and therapeutic application has been made
possible by the non-pharmacologic therapy of HF as an "addon" method.
Cardiac resynchronization therapy has a lot of experience and produces
great results. Cardiac contractility modulation has been developed for the
treatment of HF, although it has not yet found a wide ranging application.
Another viable electrical treatment for drug resistant hypertension appears
to be carotid baroreceptor stimulation. The spinal cord stimulation is a
different location to promote parasympathetic activity to have a positive
effect on HF and/or ventricular arrhythmias. Although studies utilizing this
approach have begun, there are currently no known outcomes for HF
patients [21-23].

Statistical evaluation: The combined analysis of the two stages of the trial
was reported as the major result because safety was the study's key endpoint,
which was the presence of all system and procedure related adverse effects.
Separate results on the second group of patients (n 14 24) are also presented
with regard to effectiveness. The report includes all of the 1 year follow-up
data that are currently accessible. For normal and non-normal distributions,
data are reported as mean+SD or median and interquartile range,
respectively. Data were analyzed using repeated measures ANOVA, followed
by a Bonferroni multiple comparison test, or Kruskal-Wallis ANOVA,
followed by a Wilcoxon signed rank test, depending on the variables that
were examined at baseline, three, and six months after the follow-up. With

Department of Livelihoods and Institutions, University of Greenwich, London

Correspondence: Vallery Nelson, Department of Livelihoods and Institutions, University of Greenwich, London; Email: Vallerynlsn34@gmail.com

Received: 05-Sep-2022, Manuscript No. PULCRC-22-5321; Editor assigned: 07-Sep2022, PreQC No. PULCRC-22-5321 (PQ); Reviewed: 21Sep-2022, QC
No. PULCRC22-5321; Revised: 07-Jan-2023, Manuscript No. PULCRC-22-5321 (R); Published: 13-Jan-2023, DOI: 10.37532/PULCRC.2023.10(1).1-2

OPEN a ACCESS

This open-access article is distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC) (http://
creativecommons.org/licenses/by-nc/4.0/), which permits reuse, distribution and reproduction of the article, provided that the original work is

properly cited and the reuse is restricted to noncommercial purposes. For commercial reuse, contact reprints@pulsus.com

Cardiol Curr Res Vol.10 No.1 2023



Nelson V

the appropriate paired t-test or Mann-Whitney test, one year's worth of data
were compared to baseline data.

Side effects and safety: During the course of the trial, three patients
including one of the two class IV patients died. The authors believed that
these mortality events and bouts of abrupt cardiac decompensation were
predicted given the severity of HF and were unrelated to the investigational
device. It can be challenging to say with certainty that a clinical state is
unrelated to the investigational technique, as is the case when trials are
conducted on chronic patients with severe diseases. Despite this broad
consideration, the results indicate that safety was good without any
significant AEs that could be definitively linked to the device. Higher
stimulation amplitudes were frequently hindered by the existence of local
side effects, such as dysphonia, but overall these AEs were anticipated given
the extensive experience with epileptic patients.

DISCUSSION

The mechanism of VNS's positive effect is the most crucial unanswered
question. Reduced heart rate may be significant and is indicative of the
antiadrenergic effects of elevated vagus tone. Recent experimental data and
the clinical results of the initial use in patients, however, show that the
beneficial effect is still measurable even in the absence of a clinically
meaningful HR drop. The increased parasympathetic activity is evidently
there from the improved HR variability. VNS's acute effectiveness is
difficult to evaluate, making it difficult to forecast how the body will react.

CONCLUSION

The mechanism of VNS's positive effect is the most crucial unanswered
question. Reduced heart rate may be significant and is indicative of the
antiadrenergic effects of elevated vagus tone. Recent experimental data and
the clinical results of the initial use in patients, however, show that the
beneficial effect is still measurable even in the absence of a clinically
meaningful HR drop. The increased parasympathetic activity is evidently
there from the improved HR variability. VNS's acute effectiveness is
difficult to evaluate, making it difficult to forecast how the body will react.
The current results demonstrate that continuous VNS in symptomatic CHF
patients and LV systolic dysfunction may be safe and tolerated, but caution
must be exercised when evaluating a small non-controlled clinical trial. At a
1 year follow-up, this innovative therapeutic strategy enhanced LVEF,
lowered LV systolic volume, and improved quality of life.

To determine whether vagus nerve stimulation can actually function as a
novel nonpharmacological strategy for the treatment of symptomatic HF, it
should be put to the test in a controlled clinical trial.

REFERENCES

1. Ghaeminia H, Nienhuijs ME, Toedtling V, et al. Surgical removal
versus retention for the management of asymptomatic disease-free
impacted wisdom teeth. Cochrane Database Syst Rev. 2020(5).

2. Eroglu CN, Durmus E, Kiresi D, et al. Effect of low-dose
dexketoprofen trometamol and paracetamol on postoperative
complications after impacted third molar surgery on healthy

volunteers: A pilot study. Medicina Oral, Patologia Oraly Cirugia
Bucal. 2014;19(6):622.

3. Farhadi F, Eslami H, Majidi A, et al. Evaluation of adjunctive effect of
low-level laser Therapy on pain, swelling and trismus after surgical
removal of impacted lower third molar: A double blind randomized
clinical trial. Laser therapy. 2017;26(3):181-7.

4. Jaron A, Preuss O, Grzywacz E, et al. The impact of using kinesio tape
on non-infectious complications after impacted mandibular third

Int ] Environ Res. 2021;18(2):399.

5. Mohammed IA, Deleme ZH. Kinesiology Tape in Comparison with
Submucosal Injection of Dexamethasone in Reducing Pain and

molar surgery.

2 (MRPFT)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Swelling After Surgical Removal of Impacted Lower Wisdom Teeth. ]

Dent Res. 2020;20(1):18-24.

Qassab AHM, Kumar N. Effects of hyaluronic acid gel application in
reduction of postsurgical complications after lower wisdom teeth
removal-a prospective study. Plant Arch. 2020;20(1):2796-800.

Liu S, You Z, Ma C, et al. Effectiveness of drainage in mandibular
third molar surgery: A systematic review and meta-analysis. ]
Maxillofac  Surg.  2018;76(8):1640-50.

Zhu J, Yuan X, Yan L, et al. Comparison of postoperative outcomes
between envelope and triangular flaps after mandibular third molar
surgery: a systematic review and meta-analysis. ] Maxillofac Surg.
2020;78(4):515-21.

Badiee M, Jafari N, Fatemi S, et al. Comparison of the effects of
toothpastes containing nanohydroxyapatite and fluoride on white spot
lesions in orthodontic patients: A randomized clinical trial. J Dent
Res. 2020;17(5):354.

Yousef N, Niloufar M, Elena P. Antipathogenic effects of emulsion
and nanoemulsion of cinnamon essential oil against Rhizopus rot and
grey mold on strawberry fruits. Food Raw mater. 2019;7(1):210-6.
Duarte-Rodrigues L, Miranda EFP, Souza TO, et al. Third molar
removal and its impact on quality of life: systematic review and meta-
analysis. Quality of Life Res. 2018;27(10):2477-89.

Cervino G, Cicciu M, Biondi A, et al. Antibiotic prophylaxis on third
molar extraction: Systematic review of recent data. Antibiotics.
2019;8(2):53.

Hounsome ], Pilkington G, Mahon ], et al. Prophylactic removal of
impacted mandibular third molars: a systematic review and economic
evaluation. Health Technol Assess Rep. 2020;24(30):1.

Leung YY. Management and prevention of third molar surgery-related
trigeminal nerve injury: time for a rethink. ] Korean Assoc Oral
Maxillofac Surg. 2019;45(5):233-40.

De Poortere A, Van Der Cruyssen F, Politis C, et al. The benefit of
surgical management in post-traumatic trigeminal neuropathy: a
retrospective analysis. Int ] Oral Maxillofac Surg. 2021;50(1):132-8.

Naserzadeh Y, Mahmoudi N, Nafchi AM, et al. Antipathogenic effects
of plant essential oil nanoemulsions. Bio-Based Nanoemulsions for
Agri-Food Applications: Elsevier. 2022. p. 245-57.

Naserzadeh Y, Mahmoudi N. Chelating effect of black tea extract
compared to citric acid in the process of the oxidation of sunflower,
canola, olive, and tallow oils. Int ] Agric Eng. 2018;12(5):5.

Bouloux GF, Steed MB, Perciaccante V], et al. Complications of third
molar surgery. Oral Maxillofac Surg Clin North Am. 2007;19(1):

117-28.

Chiapasco M, De Cicco L, Marrone G, et al. Side effects and
complications associated with third molar surgery. Oral Surg.
1993;76(4):412-20.

Faress F, Yari A, Rajabi Kouchi F, et al. Developing an accurate
empirical correlation for predicting anti-cancer drugs’ dissolution in
supercritical carbon dioxide. Sci Rep. 2022;12(1):1-17.

Park SY, Kim S-H, Kang S-H, et al. Improved oral hygiene care
attenuates the cardiovascular risk of oral health disease: a population-
based study from Heart ] Title.
2019;40(14):1138-45.

Nabahat H, Tahan M, Faezeh, Davoudabadi A, et al. Regeneration of
Permanent Tooth Enamel (Alternative Solution of Nano-
hydroxyapatite) after Exposure to Beer. Adv Dent Oral Health.
2021;14(4): 555891.

Apatzidou DA. The role of cigarette smoking in periodontal disease

and treatment outcomes of dental implant therapy. Periodontology.
2000.

Korea. Eur

Cardiol Curr Res Vol.10 No.1 2023


https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003879.pub4/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003879.pub4/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD003879.pub4/full
http://www.medicinaoral.com/pubmed/medoralv19_i6_p622.pdf
http://www.medicinaoral.com/pubmed/medoralv19_i6_p622.pdf
http://www.medicinaoral.com/pubmed/medoralv19_i6_p622.pdf
http://www.medicinaoral.com/pubmed/medoralv19_i6_p622.pdf
https://www.jstage.jst.go.jp/article/islsm/26/3/26_17-OR-13/_article/-char/ja/
https://www.jstage.jst.go.jp/article/islsm/26/3/26_17-OR-13/_article/-char/ja/
https://www.jstage.jst.go.jp/article/islsm/26/3/26_17-OR-13/_article/-char/ja/
https://www.jstage.jst.go.jp/article/islsm/26/3/26_17-OR-13/_article/-char/ja/
https://www.mdpi.com/1660-4601/18/2/399
https://www.mdpi.com/1660-4601/18/2/399
https://www.mdpi.com/1660-4601/18/2/399
https://rden.mosuljournals.com/article_164519.html
https://rden.mosuljournals.com/article_164519.html
https://rden.mosuljournals.com/article_164519.html
https://www.sciencedirect.com/science/article/abs/pii/S0278239118302143
https://www.sciencedirect.com/science/article/abs/pii/S0278239118302143
https://www.sciencedirect.com/science/article/abs/pii/S0278239119313539
https://www.sciencedirect.com/science/article/abs/pii/S0278239119313539
https://www.sciencedirect.com/science/article/abs/pii/S0278239119313539
http://drj.mui.ac.ir/index.php/drj/article/view/2142/1947
http://drj.mui.ac.ir/index.php/drj/article/view/2142/1947
http://drj.mui.ac.ir/index.php/drj/article/view/2142/1947
https://www.cabdirect.org/cabdirect/abstract/20193324473
https://www.cabdirect.org/cabdirect/abstract/20193324473
https://www.cabdirect.org/cabdirect/abstract/20193324473
https://link.springer.com/article/10.1007/s11136-018-1889-1
https://link.springer.com/article/10.1007/s11136-018-1889-1
https://link.springer.com/article/10.1007/s11136-018-1889-1
https://www.mdpi.com/2079-6382/8/2/53
https://www.mdpi.com/2079-6382/8/2/53
https://synapse.koreamed.org/articles/1136360
https://synapse.koreamed.org/articles/1136360
https://www.sciencedirect.com/science/article/pii/S0901502720301739
https://www.sciencedirect.com/science/article/pii/S0901502720301739
https://www.sciencedirect.com/science/article/pii/S0901502720301739
https://www.sciencedirect.com/science/article/abs/pii/003042209390005O
https://www.sciencedirect.com/science/article/abs/pii/003042209390005O
https://www.nature.com/articles/s41598-022-13233-x
https://www.nature.com/articles/s41598-022-13233-x
https://www.nature.com/articles/s41598-022-13233-x
https://www.cabdirect.org/globalhealth/abstract/20193399414
https://www.cabdirect.org/globalhealth/abstract/20193399414
https://www.cabdirect.org/globalhealth/abstract/20193399414
https://scholar.google.com/scholar?cluster=2564419561487715387&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?cluster=2564419561487715387&hl=en&as_sdt=0,5
https://scholar.google.com/scholar?cluster=2564419561487715387&hl=en&as_sdt=0,5

	Contents
	Experimental heart failure
	ABSTRACT
	INTRODUCTION
	LITERATURE REVIEW
	Observations on vagus nerve stimulation

	DISCUSSION
	CONCLUSION
	REFERENCES




