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Abstract 

In the United States, there are more than half a million people diagnosed with supraventricular tachycardia (SVT). There are 
approximately 89,000 new presentations of SVT a year, many of them presenting to U.S. emergency centers for initial 
management of their tachydysrhythmia. The purpose of this article is to describe the wide range of effective techniques for 
the initial non-pharmacologic management of supraventricular tachycardia, and to discuss their mechanisms of action and 
potential drawbacks. Additionally, we will introduce a commonly used Osteopathic Manipulative Therapy as a potential first-
line treatment option for hemodynamically stable SVT. 
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Introduction 

In the United States, there are more than half a million 
people diagnosed with supraventricular tachycardia 
(SVT).There are approximately 89,000 new presentations 
of SVT a year, many of them presenting to U.S. 
emergency centers for initial management of their 
tachydysrhythmia [1]. In the emergency setting, treatment 
of hemodynamically stable patients proceeds along the 
widely accepted Advanced Cardiovascular Life Support 
(ACLS) pathway, and can include physical maneuvers, 
pharmacologic intervention, or electrical cardioversion 
[2]. Since the introduction of adenosine, a primary 
medication particularly effective for the treatment of 
SVT, emergency physicians have tended to neglect 
physical maneuvers due to assumed time cost and 
unfamiliarity [2]. Vagal maneuvers, however, represent an 
effective and safe method for termination of 
supraventricular tachycardias [3]. Various clinical and 
laboratory studies have demonstrated vagal maneuvers to 
activate increased parasympathetic tone, thereby slowing 
cardiac conduction [4]. The purpose of this article is to 
describe the wide range of effective techniques for the 
initial non-pharmacologic management of 
supraventricular tachycardia, and to discuss their 
mechanisms of action and potential drawbacks. 
Additionally, we will introduce a commonly used 
Osteopathic Manipulative Therapy as a potential first-line  
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treatment option for hemodynamically stable SVT. The 
“V-Spread” technique presents a potentially effective and 
particularly safe initial intervention and could be added to 
the treatment algorithm for stable, narrow-complex 
tachydysrhythmias in the emergent setting. 

Discussion 

SVT is a general term, and its common use within the 
ACLS guidelines and introductory cardiology literature 
often creates confusion for students and practitioners. 
Dysrhythmias such as sinus tachycardia and atrial 
fibrillation represent distinct etiologies. Their treatment 
pathways differ from accepted treatment of regular, 
narrow-complex tachycardias. We have excluded their 
discussion from this article. It is important to note that 
treatment of supraventricular tachycardia, as it is defined 
within American Heart Association (AHA) 
recommendations [2], focuses on the management of the 
most common form of SVT—atrioventricular (AV) nodal 
reentrant tachycardia (AVNRT).  
 
AVNRT is a consequence of a dual AV nodal physiology 
created when two competing pathways for electrical 
conduction arise between the atria and ventricles. 
Aberrant conduction can cause a re-entrant circuit within 
the AV node. This can cause patients to present to the 
emergency department with symptoms that may include 
palpitations, chest pain, dyspnea, anxiety, light headache, 
weakness, and diaphoresis [5]. The condition is more 
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common in women (75%) than men. Most patients seek 
emergency medical care during the fourth or fifth decade 
of life [6]. 
 

After identification of AVNRT, the most recent American 
Heart Association ACLS guidelines provide for the use of 
vagal maneuvers in the initial management of a 
hemodynamically stable patient [2]. Recommended 
maneuvers include carotid massage and theValsalva 
maneuver. As up to 27% of SVT presentations may 
convert with such simple maneuvers alone, it is nearly 
certain that use of vagal techniques as primary 
interventions will remain [7]. 
 
Valsalva Maneuver 

The ValsalvaManeuver should be performed with the 
patient in the supine position [7,8].The patient is asked to 
forcibly exhale against a closed mouth or by asking the 
patient to bear down, both for at least 15 seconds. Ideally, 
the intrathoracic pressure should be measured, though this 
is impractical in the emergency setting. Exhalation against 
a closed glottis causes an increase in intrathoracic 
pressure that incites a sequence of rapid changes in 
preload and afterload stress [9]. As preload and venous 
return fall, stroke volume follows suit via the Frank-
Starling mechanism. Pressure on the thoracic aorta 
induces a baroreceptor reflex that transiently slows the 
heart rate during the maneuver. On release of intrathoracic 
pressure, sudden increase in diastolic filling and 
concomitant stroke volume increase induces an arterial 
pressure overshoot and a relative compensatory 
bradycardia [10]. The efficacy of the Valsalva 
Maneuveris variable,with four small studies reporting 
reversion success rates ranging from 6-54% [11]. Part of 
this variability may be patient effort-dependent. One 
technique to assure, or at least judge the patient’s effort, is 
to place the practitioner’s fist into the patient’s abdomen 
and have the patient hold their breath and push their 
abdominal musculature against the fist. A weak effort can 
be detected and the patient coached to increase the effort. 
This method also gives the patient a focus for their effort. 
Despite a potentially low success rate, the Valsalva 
Maneuver is safe and takes little time with correct 
application. 
 
Carotid Massage 

Perhaps the most utilized of vagal maneuvers, carotid 
massage consists of five seconds of circular massage on 
the carotid artery at the level of the carotid bulb. Pressure 
at this location is thought to cause baroreceptor 
stimulation, which is transmitted via cranial nerve IX, the 
glossopharyngeal nerve, to the solitary nucleus (NTS) 

embedded within the medulla oblongata. The NTS in turn 
modulates autonomic input to the viscera, and causes 
parasympathetic impulses to be conducted via cranial 
nerve X, the vagus nerve. Vagal innervation of the 
atrioventricular node is inhibitory, and causes variable 
rates of obliteration of AVNRT. It has been known since 
the early part of this century that the autonomic nervous 
system can profoundly affect AV conduction [12], and it 
has been demonstrated that the nerves on the left side 
primarily control AV conduction, whereas those on the 
right govern SA rate [13]. As such, it is a reasonable 
practice in efficacy for the emergency physician to direct 
carotid massage efforts to the patient’s left side. Waxmen 
et al [14] showed a 48.5% conversion rate of SVT with 
carotid massage, however additional studies have reported 
efficacy between 11.8-22% [7,15]. 
 
Significantly, this procedure is not without risk. The most 
common adverse effect of carotid massage is hypotension 
[16]. Although the incidence of hypotension is relatively 
rare (<1%), other adverse events associated with carotid 
massage include ventricular tachycardia [17], hemiplegia 
[18], coronary artery spasm [19], thromboembolic stroke, 
prolonged asystole, and ventricular fibrillation [16]. 
While current ACLS teachings warn students to use 
caution when performing carotid massage in patients 
greater than 55 years old, it is clear that the procedure still 
carries some small risk to a patient already in extremis. 
The absence of carotid bruits should always be noted and 
documented. 
 
Facial Immersion 

Facial immersion in ice water represents a less-studied 
and far less frequently used treatment option for initial 
management of stable tachydysrhythmias. Also known as 
the “Diving Reflex,” facial immersion induces a profound 
bradycardia and peripheral vasoconstriction. The reflex is 
thought to be initiated by stimulation of afferent nerve 
endings in the mouth and nose which induces sympathetic 
stimulation of peripheral vessels and a significant 
simultaneous vagal stimulation to the heart [20]. Previous 
small investigations have demonstrated that ice water 
applied to the face of a pediatric patient for five seconds 
can hold up to a 96% conversion rate [21]. While the 
application of ice water is safe and potentially effective, it 
presents technical challenges to adequately perform. 
Additionally, more research, particularly in the adult 
population, is needed. 
 
Ocular Pressure 

The vagal effect of ocular pressure is caused by 
stimulation of the extraocular muscles. Direct pressure on 
the globe induces an oculocardiac reflex mediated by the 
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vagus nerve via the trigeminal nerve, CN V [22]. While 
ocular pressure has shown efficacy in mediating vagal 
tone [23], its use in the management of SVT has waned 
due to concerns over retinal detachment [24,25]. There 
are anecdotal reports of the usefulness of ocular pressure 
when other measures have failed [26]. Additional research 
into the effectiveness and safety profile of ocular pressure 
for the termination of supraventricular tachydysrhythmias 
is warranted. 
 
Digital Rectal Massage 

Digital Rectal Massage (DRM) is an efficacious and rapid 
technique that may be employed in the termination of 
SVT [27]. The rectum is supplied with parasympathetic 
nerve fibers from the second, third, and fourth sacral 
segments [24]. Afferent impulses stimulated via rectal 
massage are transmitted through the pelvic splanchnic 
nerves and to secondary afferents en route to the 
brainstem and thalamus via the sacral segments [28]. 

Once the thalamus is signaled, vagal stimulation is 
accomplished via efferentsignaling through the anterior 
and medial hypothalamus [29]. DRM may be preferable 
to other techniques due to its low risk for the 
complications associated with other vagal maneuvers. 
Recent publications have suggested the use of digital 
rectal massage when other vagal maneuvers may be 
inappropriate or difficult to employ [30]. 

 

V-Spread Technique 

The V-Spread Technique represents a long-taught 
technique in Osteopathic medical schools where a traction 
force is applied across the diameter of theoccipitomastoid 
grooves bilaterally in an attempt to relieve myofascial 
restriction. Release of the occipitomastoid suture induces 
a direct parasympathetic reflex by the vagus nerve to 
influence the cardiac rate [31]. 

 
Figure 1 : V-Spread Technique applied to the occipitomastoid suture of a healthy volunteer nurse. 

 
Figure 2: Before-and-after pulse oximetry device readings after five seconds of V-Spread Technique application in a healthy 
volunteer nurse. 
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In contrast to carotid massage, the V-Spread Technique 
directly impacts the vagus nerve at its eruption from the 
jugular foramen, enabling the practitioner to address the 
parasympathetic alignment of AVNRT. No studies yet 
exist quantifying the effectiveness of the V-Spread 
technique in the emergent management of ANVRT, 
however the anatomic and physiologic basis for its 
implementation is sound, and the procedure is well-
tolerated by patients with little of the risk encountered 
with the use of carotid massage 

At the time of publication, no strong studies exist that 
quantify the effectiveness of the V-Spread Technique for 
treatment of stable narrow complex tachycardias, and 
evidence of the procedure’s efficacy remains hypothetical 
and anecdotal. V-Spread and occipitomastoid suture 
manipulation represent a safe and potentially effective 
initial intervention in cardiovascular life support and 
further investigations are warranted regarding its use in 
the emergency setting. 

Conclusion 

The prevalence of supraventricular tachycardias and the 
incidence of their presentation to emergency centers 
across the United States pose an opportunity for non-
pharmacologic healing and demands familiarity with 
those techniques. Understanding the anatomy and 
pathophysiology of SVTs, particularly AVNRT, allows 
the emergency practitioner to intervene quickly and safely 
with the most basic of tools. Carotid massage, Valsalva 
maneuver, facial immersion in ice water, ocular pressure 
and digital rectal massage are excellent and accepted 
techniques for initial intervention. V-Spread Technique 
represents apotential additional primary treatment of 
stable supraventricular tachycardia. 
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