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ABSTRACT

ST Elevation Myocardial Infarction is a deadly disease, and opening the acutely thrombosed epicardial
coronary vessel quickly with good reflow, are the main determinants for a positive outcome. This paper outlines
a new first line, emergency treatment hypothesis, whereby a patient, once experiencing symptoms of a heart
attack, preferably following confirmation of ST Elevation by a surveillance wearable, would, along with a 911
call, immediately begin beating their chest to the left and right of the sternum. With this, the patient could also
simultaneously provide deep Valsalva-like coughing, and even more preferably, while comfortably seated or
standing fling their backside repeatedly against a solid back rest, or wall. Data is presented showing how these
percussive and compressive maneuvers, herein described as "Thrombo-Agitative Percussion" (TAP), when
delivered with enough force can transmit and cause substantial mechanical displacements to the epicardium of
the heart, where the coronaries are located. Also presented is evidence from an open canine model showing how
gentle tapping or shaking of a hyper-acutely thrombosed coronary artery (while the clot is still a loosely bound,
weakly adherent platelet aggregate) is known to lead to immediate and complete reflow to the vessel. Hence
is hypothesized that TAP, by causing an agitative, percussive, shaking and compressive effect of the coronary
vessels, could quite plausibly lead to immediate to near-immediate reflow (within seconds) to the culprit vessel.

There are many potential added risks to TAP in a STEMI patient, which are discussed in this paper.
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Introduction

Methods providing faster and more complete reperfusion in ST
Elevation Myocardial Infarction is a subject of great interest, with
resolution of the ST-segment an indicator for reflow and better
clinical outcomes [1].

Our group has worked on applying low-frequency, infrasonic to
sonic Diastolic Timed Vibration (DTV) to the chest wall in STEMI,
to provide agitation and improve thrombolytic drug mixing to clear
the clot, and by relaxing the otherwise stiff, ischemic myocardium,
improve trans myocardial blood flow in the prevention of the slow
to no-reflow phenomenon [2-8].

Indeed, DTV has been shown clinically to penetrate through the
chest wall to improve diastolic relaxation [9], enhance coronary
blood flow [10-12], and improve cardiac output by the Frank-
Starling mechanism [13,14], all solid factors for a reasonable first
line STEMI reperfusion system. Moreover, infrasonic to sonic
frequency vibration in general has been shown to be useful to
break apart blood clots [15-17], promote a local vasodilatory effect
[18-22], and accelerate thrombolysis [23], including across a chest
wall-sized tissue barrier [4].

After years of frustration of never being able to fund research to
test DTV for STEMLI, it occurred to the Author, that a similar but
more simplified approach may be in order...

Indeed, perhaps STEMI reperfusion be achieved by simply
“beating one’s chest” in a King Kong-like maneuver!? The
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patient could do it themselves, ending STEMI once and for all!
There are, of course, a myriad of questions and concerns relating
to the prospective safety and efficacy of this seemingly aggressive,
almost “violent” approach.

Thrombo-Agitative Percussion (TAP)

Herein is introduced a new hypothesis in first-line STEMI care, to
promote initial reflow to the patient prior to arrival of Emergency
Health Services (EHS). The therapy, called transthoracic
“Thrombo-Agitative Percussion” (TAP), consists of patient self
inflicted, forceful, fist strikes to the left and right of the sternum (~
3 strikes / second), preferably along with deep forceful coughing
(~1 cough per three seconds), and with the option of adding upper
back slams (~ 1 slam per two seconds, or 2 to 3 slams / second with
the help of a bystander) commencing at the very first suspicion
of anginal-like symptoms. The hope of these thrombo-agitative
maneuvers is to facilitate initial clearance of hyperacute, new-
onset coronary thrombosis.

Most preferably, a prospective TAP patient would be wearing
an ST-segment monitoring surveillance system (with ECG
leads placed on the skin by a wearable shirt or an undergarment,
or alternatively applied subcutaneously), so initiation of the
percussive therapy could be considered only following an alert
from their device indicating new ST elevation.

The confirmation of ST elevation is an important safety feature
for TAP, as it is a highly specific marker for an acute coronary
occlusion, in particular versus aortic dissection, where TAP
(especially in view of the Valsalva-like coughing which would
lead to wild spikes in blood pressure) would be contraindicated.
However, notably the incidence of aortic dissection with S7 —
elevation 1is exceedingly rare, occurring in only about 1% of
dissection cases [24], hence substantially negating the concern.
Moreover, it should be emphasized that TAP should work almost
instantaneously (within seconds), if it is to work at all, and to
negate all concerns to the dissection question, prospective TAP
patients could be pre-screened for their aortic sizes, to prove they
are of "safe" diameter (< 45 mm), which is a conservative safety
threshold adopted in pilots.

The therapy works by providing agitative mechanical forces
across the thoracic cavity to cause resultant gentle but persuasive
serial compressions and decompressions, as well as percussions
and shaking of the epicardium of the heart, including the coronary
arteries, in view to safely dislodging, disaggregating, and clearing
a new-onset platelet aggregate.

The therapy theoretically takes advantage of what may be
shown to be an unappreciated early vulnerable period which
we are calling the “platinum seconds of reperfusion”, when
newly formed hyperacute clots (literally seconds old), as loosely
bound, weakly adherent, platelet aggregates, are relatively small

(hyperacute, just big enough to block the vessel), and particularly
unstable prior to any deposition of fibrin.

See Figure 1, showing the proposed triad therapy with the Author
thumping his chest while deeply coughing, and slamming his upper
back against a wall. A movie short showing TAP can be seen by
clicking on the following link: https://youtu.be/yMJao7FUSZw.

Figure 1: A model (the Author) is shown administering self-administered
transthoracic Thrombo-Agitative Percussion (TAP) via rapid, forceful
bilateral fist strikes to the left and right of the sternum, deep coughing,
and upper back slams (not seen in the figure).

But all this said, how can we be certain that mechanical agitation
applied to the external surface of a hyper-acute thrombosed
coronary artery, would even lead to reflow?

The "Folts Effect"

The most relevant data to support that TAP would lead to near
immediate to immediate re-canalization and reflow in STEMI,
comes from experience gleaned from the “Folts’ open canine
coronary thrombosis model.

Dr. Folts, the Director of the Coronary Artery Thrombosis
Research Laboratory at the University of Wisconsin Medical
School in the 1980s, demonstrated in an open canine model
that gentle “poking”, “pinching”, “tapping” or “shaking”, of the
external surface of a hyper- acutely thrombosed coronary artery
with a surgical instrument, at the first noted moment of thrombotic
occlusion (within seconds after zero coronary flow was registered
by a flow meter), reliably led to instant and complete reflow within

the vessel [25,26].

See Figure 2, which diagrammatically shows the set up of the
Folts’ open canine coronary thrombosis flow model.
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| Folts Open Thrombeosis Model

Figure 2: A diagrammatic rendering of the setup of the Folts’ open,
coronary thrombosis flow model. A constrictor is placed in this case on the
proximal LAD, which causes a site of 60 — 80% stenosis with endocardial
injury, which causes platelet aggregations to form, and spontaneously
release, where the blood flow rate was continuously monitored by a flow
meter.

Dr. Folts reported that at times the studied coronary artery in
his model would become untowardly thrombotically occluded
causing a STEMI, whereby, the experimenter (presumably Dr.
Folts) would gently “shake” or “poke” [25,26] at the vessel or
constrictor, which reportedly led to reliable and immediate reflow
of the vessel (herein dubbed the “Folts’ Effect”).

It is unknown whether such an occlusive clot would have simply
detached and moved forward intact downstream, or perhaps
disaggregated (or fragmented), or both, however generally

complete occlusions were rare in the Folts model, and once an
artery was recanalized, blood flow rate was generally fully restored
to baseline.

See Figure 3, which shows an example of a Folts flow meter
readout where zero flow occurred (in this case, the left circumflex
artery had become thrombotically occluded), whereafter the
experimenter had “shaken loose” the constrictor, which reportedly
led, reliably to immediate and complete flow restoration. It is
notable that platelet aggregations (which slowed flow), even
following an acute occlusion almost always led eventually to
“spontaneous release” (shown by “y"), so once a vessel became
occluded (causing a STEMI), this did not mean necessarily another
occlusion would take place, at least not soon after.

But could TAP maneuvers sufficiently penetrate to cause an
adequate comparable mechano-agitative stimulus, similar to
direct tapping upon a newly thrombosed human coronary artery to
reproduce the Folts’ effect in promotion of reflow?

Chest Wall Fist Strikes

To prove that powerful chest wall fist strikes just leftward the
sternum penetrate to reach the anterior surface of the LV (home
of the LAD), the Author, took an M-mode image of his LV while
aggressively striking the left sternal margin of his chest (strikes
delivered upon the left 3rd intercostal space, echo transducer held
pointing upwards from the left 4th intercostal space).

See Figure 4, to see what mechanical effects to the LV myocardium
could be observed.

As can be seen in Figure 4, the commencement of fist strikes to the
left sternal margin of the chest (shown by arrow) is consistent with
marked vertical echoic displacements of the anterior septal wall of
the LV (circled), which is known anatomically to underly, support,
and be perfused by the LAD. It is therefore hypothesized that fist
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Figure 3: (Top) The “Folts Effect”. A flowmeter readout from the Folts coronary thrombosis model indicating that the left circumflex artery had
become thrombotically occluded with zero flow - shown at “X”, whereby the Experimenter simply “shook loose” the constrictor, which immediately
led to normalized flow. Taken from Folts J et al: Blood Flow Reductions in Stenosed Canine Coronary Arteries: Vasospasm or Platelet Aggregation?
Circulation 65, No. 2, 1982 pp 248 — 254. Image downloaded, August 5th, 2025, from http://ahajournals.org (open Access).
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strikes leftward the sternum may assist reperfusion in anterior /
anterior septal STEMI.

Figure 4: M mode figure (Left) showing the LV during forceful fist strikes
to the left sternal margin of the chest wall (starting at the arrow). Figure
(Right) shows a zoomed-in view of the anterior-septal wall to better show
the resultant compressive displacements. Image taken with permission
from the Echo-lab, False Creek Healthcare Center.

On the other hand, to show how chest-wall fist strikes just rightward
the sternum penetrates to reach the Right Ventricle (RV - home of
the proximal to mid-RCA and RV marginal branch), see Figure
5, which shows an M-mode of the RV free wall, along with chest
wall fist strikes delivered just rightward the sternum.

Figure 5: M mode showing the RV before and during fist strikes (starting
at the arrow). Image acquired and taken from the Echo-lab, False Creek
Healthcare Center.

Referring to Figure 5, the commencement of fist strikes along the
right sternal margin of the chest (shown by arrow) is accompanied
by marked vertical echoic compressions of the RV free wall
(circled), which underlies, supports, and is perfused by the
proximal to mid-RCA and RV marginal branch.

It is therefore hypothesized that fist strikes just rightward the
sternum may be beneficial to promote early recanalization
and initial reflow in Inferior wall STEMI, with or without RV
involvement.

Forceful Coughing

Now, turning our attention to forceful coughing, The Author also
took an M-mode image of his LV during deep coughing, to see
how it may affect the heart (see Figure 6).

Figure 6: Effect of Deep Coughing Upon the Heart. M mode showing
the LV (anterior septal wall - top, posterior wall - bottom) with three
consecutive deep coughs (starting at the arrow). Image taken with
permission from the Echo-lab, False Creek Healthcare Center.

Referring to Figure 6, three consecutive deep coughs (starting at
the arrow), caused substantial compressive displacements, most
evident to the posterior wall (near the bottom of the image), but
also seen to a lesser degree to the anterior-septal wall.

Indeed, deep coughing causes circumfrential compressions to the
heart, which would reinforce stimulation to the entirety of the
coronary tree.

Upper Back Slams

Finally, to show how forceful self-inflicted upper back slams
can penetrate to mechanically affect the heart, the Author again,
took an M-mode image of his LV, this time while aggressively
flinging his upper back, back and forth against a solid wall while
comfortably seated on a stool (see Figure 7).

Referring to Figure 7, marked vertical echoic displacement lines
into and deforming the posterior wall (and to a lesser degree the
anterior septal wall) can be seen, consistent with the initiation of
self-inflicted upper-back slams (marked by the arrow). It is thereby
hypothesized that upper back slams could provide serial, repetitive
compressive stimuli more-so to the posterior epicardial surfaces of
the heart, including the PDA, but also of lesser but still some effect
to the anterior aspect of the heart, which could affect the LAD,
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Figure 7: Effect of Upper Back Slams Upon the Heart. M mode showing the LV (anterior septal wall - top, posterior wall - bottom). The arrow indicates
the beginning of self-administered upper back slams. Image acquired from the Echo-lab, False Creek Healthcare Center.

Diagonals and Septal perforators.

Discussion

TAP as a first line treatment for STEMI would be seen by many
as crazy, dangerous science that is best forgotten and sequestered
from the public. Moreover, even if TAP would work to clear the
site of thrombosis and thereby initiate early reflow, would that,
necessarily be a good thing?

It has been counterintuitively suggested that TAP, by clearing and
leaving exposed the presumed ulcerated plaque, would simply
cause re-occlusions which would (even if “re-tapped”), increase
clotting, which in turn might untowardly increase overall clot
burden (with sticky clots, and platelets moving downstream). This
could make matters worse, including making it more difficult to
treat the artery with PPCI, upon arrival to the Cath lab.

However, on the other hand perhaps TAP recanalization might
decrease overall clot burden, as the platelet aggregations are dealt
with incredibly early (literally at the moment the clot becomes
occlusive). Also, it is expressly unknown whether a freshly
cleared platelet aggregate would disaggregate to such a degree
to flow innocently through the distal vasculature (indeed, flow
following dispersal of an acute thrombotic occlusion in the Folts
model generally went back to baseline, and re-occlusions would
not necessarily re-occur).

It is recognized of course, that the chest strikes of TAP, would
likely be poorly received in females due to the sensitivity of the
breast area, however, far less force would be needed in females
to achieve useful transthoracic penetration due to a much thinner
chest wall, so this remains an open question. Also, notably,
approximately seventy to seventy-five percent of STEMI victims
are men [27,28], and perhaps females and those who cannot strike
their chests could be advised to limit TAP to upper back claps and
deep coughing.

Prospective Mechanism of TAP

The prime mechanism of action of TAP is to provide gentle
compressive and percussive forces upon the epicardium, including
the coronary arteries, which, in the case of an acute thrombosis,
would, vis-a-vis squish and disaggregate a newly formed occlusive
platelet aggregate.

See Figure 8, which diagrammatically prophesies a best-case
scenario how a new platelet clot may be anticipated to disaggregate
and fragment into smaller pieces, as a consequence of epicardial
compressions delivered by TAP.

cLoT FRAGMENTED CLOT
““""““"a'" DEFORMATION /
nmawl ww w 5
ULCERATED IllllEHnTEIl
PLAQUE PLAQUE

Figure 8: Diagrammatic rendering of (Left) shows how an acutely
thrombosed coronary artery may be deformed by an extra-luminal
percussive stimulus rendered by tTAP, thereby vis-a-vis “squishing” or
"smashing" the clot. Image (Right) shows how the clot, following multiple
compressions, has broken up into smaller fragments, thereby rendering
initial recanalization of the vessel.

Moreover, according to the Folts data, the mere act of “shaking”, or
“poking” at anew onset thrombo-occluded coronary artery (without
necessarily compressing the vessel) was all that was required to
effect immediate and complete reflow. To this, it is notable that
infrasonic vibration stimulus to the epi-myocardium (somewhat
analogous to serially applied percussive blows) has been shown
experimentally to have unique internalized transmission effects,
by a tethering effect, along the epimyocardium [29-31] and along
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arteries [32].

Hence, even if a TAP-directed percussive force were to reach the
heart “off mark” of the thrombus, hitting or compressing a healthy
or downstream ischemic aspect of the epicardium or a part of
an adjoining artery which is not occluded, the forces could still
theoretically transmit to cause a therapeutic shaking response
across the epicardium and along the arteries to affect much of the
coronary tree.

Also, as referenced earlier, low-frequency impacts to vascular
tissue can stimulate an acute vasodilation response, largely due to
an endogenous release of nitric oxide. With that, studies from the
Cath Lab in STEMI PPCI cases have reported that at least 50%
of presentations retain a degree of associated localized coronary
spasm at the site of acute thrombosis [33-35]. Hence, it could
be theorized that TAP, by providing some degree of mechano-
stimulation upon the coronary endothelium and extracellular
matrix of an acutely thrombosed, spasming vessel, could provide
a localized vasodilatory effect, which could also lead to reflow by
a separate mechanism.

Prospective Safety Concerns

Here is a brief list of prospective safety concerns regarding a TAP

procedure, in view of confirmed ST elevation, all of which would

need to be considered and vetted during clinical trials.

e Worsening of concomitant or misdiagnosed Aortic
Dissection.

—  Pre-screen TAP candidates for normal aortic sizes.

— Confirm ST elevation prior to TAP

e Possible increased risk of arrhythmia, including commotio
cordis.

—  Would need a defibrillator or AED handy, in case of any
clinical trial.

— Unknown risk, however, if TAP should work, it could work
within seconds. Improving early perfusion in theory should
decrease risk of sudden death.

e A potential burden to myocardial cross-bridge kinetics.
May lead to a lowering of systemic blood pressure with
decreased cardiac output if TAP is applied for prolonged
periods.

—  Would need to monitor blood pressure for any clinical trial.

— Again, if TAP should work it would do so within seconds,
which should mitigate any significant concerns.

e Overzealous applications leading to blunt trauma self-
injury, or a significant, detrimental and unwarranted
increase in workload.

— Safety study is needed to assess minimal force required
regarding fist strikes to the chest for safe penetration.

— A smart watch or ring could thereafter house an accelerometer,
to provide feedback to the STEMI patient, as to whether to hit
“harder” or “softer”.

Again, a takeaway point in TAP, is that according to the Folts
Data, the therapy in clearing the acutely thrombosed vessel

should occur immediately, within seconds, if it is to work at all.

Also, TAP can be performed while sitting comfortably in a chair
or stool, and contrary to what one may think, is not overly painful
and takes very little energy to perform.

Conclusion

The hypothesis of striking one’s chest while having a STEMI may
be dangerous, and this idea, unless it were to be properly tested as
safe and effective therapy, should be sequestered from the public.
That said, it may work to offer initial recanalization of a hyper-
occluded epicardial artery within seconds, and few would say that
is a bad thing, and could be a game changer for public health.
Hence, the assessment of whether to investigate this provocative,
new hypothesis in STEMI therapy remains open for debate.
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