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Abstract

Background: Although the effectiveness of precordial thump is controversial, it remains a common
strategy during cardiopulmonary resuscitation. We investigated the effectiveness of precordial
thump in the treatment of monitored ventricular fibrillation/pulseless ventricular tachycardia
cardiac arrest.

Methods: A total of 922 patients were categorized according to their first-line treatment into the
defibrillation group and the precordial thump group. In the defibrillation group, we included all
monitored victims who were immediately defibrillated after cardiac arrest was recognized and
underwent subsequent cardiopulmonary resuscitation, while in the precordial thump group, the
victims received immediately at least one precordial thump followed by immediate cardiopulmonary
resuscitation.

Results: Two hundred and nine (42.4%) defibrillation group and 10 (2.3%) precordial thump group
victims restored spontaneous circulation after the first shock and first precordial thump, respectively
(p=0.008). The proportion of victims achieving spontaneous circulation at any time during
cardiopulmonary resuscitation was higher in the defibrillation group compared to the precordial
thump group, while time to first shock was higher in the precordial thump group (p=0.038). Victims
in the precordial thump group were associated with a higher proportion of suffering a re-arrest
during the immediate and early post-arrest phases compared to those in the defibrillation group
(p=0.035).

Conclusions: The precordial thump was ineffective in terminating most of ventricular fibrillation/
pulseless ventricular tachycardia.

Keywords: Cardiac arrest; Ventricular fibrillation; Pulseless ventricular tachycardia; Precordial
thump; Return of spontaneous circulation

Introduction

Optimization of resuscitation interventions aims mainly at the rapid and effective rise of
coronary perfusion pressure, with the main recommended treatment of Ventricular Fibrillation
(VF) cardiac arrest being early electrical defibrillation [1]. The precordial thump was first described
by Schott in 1920 and was included in Cardio Pulmonary Resuscitation (CPR) guidelines in 1974 by
the American Heart Association (AHA) and in 1992 by the European Resuscitation Council (ERC)
after its reported success in several case reports and small series [2-9]. Since then, the precordial
thump has not been studied extensively and large cohorts studies or randomized controlled trials
are lacking. The AHA recommends the precordial thump for patients with witnessed, monitored,
unstable ventricular tachycardia, including pulseless Ventricular Tachycardia (VT), if a defibrillator
is not immediately ready for use, but it should not delay CPR and shock delivery [10], while the
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Table 1: Study characteristics and outcome.

All monitored (n=922) DG’ (n=493) PTG' (n=429) OR?* (95% CI%)
Age, n (%)
16-30 98 (10.6) 56 (11.3) 42 (9.8) 0.74 (0.42-1.89)
31-45 121 (13.1) 63 (12.8) 58 (13.5) 1.18 (0.52-2.96)
46-60 158 (17.1) 87 (17.6) 71 (16.5) 0.84 (0.46-2.32)
61-75 226 (24.5) 103 (20.9) 123 (28.7) 1.22 (0.69-3.58)
76-90 319 (34.6) 184 (37.3) 135 (31.5) 0.82 (0.56-1.98)
First monitored rhythm,
n (%)
Sinus rhythm 31 (3.4) 14 (2.8) 17 (4.0) 1.19 (0.48-3.18)
Sinus bradycardia 62 (6.7) 38 (7.7) 24 (5.6) 0.69 (0.44-2.85)
Sinus tachycardia 114 (12.4) 65 (13.2) 49 (11.4) 0.72 (0.49-2.36)
Supraventricular
tachycardia 98 (10.6) 42 (8.5) 56 (13.0) 1.26 (0.64-3.77)
2nd degree
atrioventricular block 77 (8.3) 34 (6.9) 43 (10.0) 1.31(0.70-4.21)
3rd degree
atrioventricular block 60 (6.5) 29 (5.9) 31(7.2) 1.18 (0.81-4.12)
Atrial fibrillation 141 (15.3) 67 (13.6) 74 (17.2) 1.22 (0.86-3.95)
Atrial flutter 54 (5.8) 35 (7.0) 19 (4.4) 0.72 (0.39-2.78)
Stable ventricular
tachycardia 143 (15.5) 75 (15.2) 68 (15.8) 1.09 (0.77-3.81)
Unstable ventricular
tachycardia 96 (10.4) 62 (12.6) 34 (7.9) 0.80 (0.49-3.37)
Other 11 (1.2) 9 (1.8) 2(0.5) 0.93 (0.34-2.75)
Unknown 35 (3.8) 23 (4.6) 12 (2.8) 0.82 (0.48-2.69)
Initial cardiac arrest
rhythm, n (%)
Ventricular fibrillation 639 (69.3) 342 (69.4) 297 (69.2) 0.96 (0.49-3.08)
Pulseless ventricular
tachycardia 283 (30.7) 151 (30.6) 132 (30.8) 1.03 (0.67-4.52)
I duri #
S((i/f)c during CPRY, 285 (30.9) 249 (50.5) 36 (8.4) 0.12 (0.08-0.46)"
Time to first shock (sec), o
median (IOR") 78 (8.4) 16 (3.2) 62 (14.4) 1.28 (0.85-3.89)
Not defibrillated 152 (16.5) 0 (0) 152 (35.4) -
Re-arrest [median
(IQRM)]
1 411 (44.6) 261 (53.0) 150 (35.0) 0.34 (0.20-0.48)%
2 225 (24.4) 173 (35.0) 52 (12.1) 0.19 (0.12-0.45)
3 286 (31.0) 59 (12.0) 227 (53.0) 1.26 (1.08-4.66)%
Discharged alive, n (%) 21 (2.8) 19 (3.8) 2(0.5) 0.72 (0.46-2.09)%
* defibrillation group, "precordial thump group, *odds ratio, Sconfidence interval, Il return of spontaneous circulation, # cardiopulmonary resuscitation, * interquartile
range, ' p<0.05

ERC has de-emphasized its role stating that it may be appropriate
therapy only when used without delay whilst awaiting the arrival of a
defibrillator, which is only likely to be in a critical care environment
[11].

Although the effectiveness of precordial thump remains
controversial, increasing evidence during the last decades indicate

that it is rarely of benefit. Nevertheless, despite current guidelines
and the concerns regarding the safety of the procedure, especially in
inducing commotio cordis, the use of precordial thump remains a
common strategy during CPR [12,13]. The aim of this study was to
investigate the effectiveness of precordial thump in the treatment of
monitored VF/VT.
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Table 2: Effectiveness of first shock and precordial thump on rhythm conversion.

Both rhythms (n=922) Ventricular fibrillation (n=639) Pulseless ventricular tachycardia (n=283)
¥ 0, + 0, T 0
DG’ (n=493) | PTG' (n=429) ORCI(gE’ ® | DG (n=342) PTG (n1=297) ORCS)S % DG (n=151) PTG’ (n=132) ORcfgs ’
Return of spontaneous o o 0.04l o o 0.06! o o 0.08ll
circulation 200 (42.4%) | 10(23%) (55010 136(B98%) | 4(@3%) 0009 | 73(48:3%) 6(45%) | 505.0.14)
4.52! 4.18! 2.82!l
0, 0, 0, 0, 0, 0,
No change 184 (37.3%) | 272(634%) | () g7 4oy | 143(ALBU) | 199(670%) |, puso0  AL(27A%) | T3(S5.3%) o e e
Rhythm change
Ventricular fibrillaion 19 (3.8%) | 25 (5.8%) 1.10 N/A N/A N/A 19(12.6%) = 25 (18.9%) 1.08
: : (0.86-2.94) : ‘ (0.90-2.56)
Pulseless ventricular 0.92 0.94
0, 0, 0, 0,
tachycardia 25 (5.0%) 17(40% | geiip  25(73%) 1767% | ogg118) N/A N/A N/A
Pulseless electrical 1.52 1.41 1.35
0, 0, 0, 0, 0, v)
ctivity 28(B7%) | 4BA12%) ool 16(4T%) 2998%)  oiasg 1209 | 19(144%) oo
1.84 1.56 1.20
0, 0, 0, 0, 0, 0,
Asystole 28 (5.7%) 57(133%) | ogoogg = 22(64%)  48(162%) | g, 6(4.0%) 9(6:8%) | 0.89-2.28)
* defibrillation group; tprecordial thump group; fodds ratio; §confidence interval; || p<0.05
Patients and Methods
Study deS|g n Total cardiac arrests (n=2,446)
We analyzed the data prospectively collected between 2005 and
2014 of all patients aged >16 years who suffered a monitored witnessed I Missing records (n=563)
VE/VT cardiac arrest in the Emergency Department (ED). The study
complies with the Declaration of Helsinki, while Ethical approval N Wil dareat (167)
for this study was provided by the Ethical Committee of Tzaneio
Hospital, Piraeus, Greece (No 15/24-01-2014) the Ethical Committee " Hetrermsiialed {a=ioo)
of Nikaia Hospital, Piraeus, Greece (No 23367/19-05-2014). -
No CPR* after shock/PT" (n=389)

Study setting

The study was undertaken in two large tertiary hospitals in
Athens, Greece covering an area of 50.4 km? with a population of
448,997 residents. In these hospitals, the patients are transferred to
the ED either by the National Emergecy Medical Service or by private
vehicle. Each patient is triaged by a dedicated triage team and directed
depending on the severity of the disease.

In both hospitals, the ED’s cardiac arrest team consists of the on-
call anaesthesiologist, the ED’s cardiologist, the on-site physician, and
the ED’s nurses. In case of cardiac arrest in the ED, the physician
or the nurse calls the members of the cardiac arrest team using
pre-defined numbers and rapidly informs them, while the on-site
physician immediately starts CPR. When the arrest occurs outside
of the ED examination rooms (other areas confined to the ED such
as corridors, observational areas, waiting room), the on-site medical
personnel provides CPR while the patient is transported to the ED’s
resuscitation room. In some cases, an ED nurse brings a manual
defibrillator and Advanced Life Support (ALS) is initiated at the
location of the arrest.

Population and data collection

In our study, all data were prospectively collected and analyzed
retrospectively. Data analysis was based on predefined data points
on a prospective data collection form. The patient records were
retrieved and underwent independent screening by two members
of the research team, while the patients were categorized according
to their first-line treatment for the VF/VT. All monitored victims
who were initially defibrillated after recognition of cardiac arrest
comprised the Defibrillation Group (DG). On the other hand, all
monitored individuals who have initially received 1-3 consecutive
precordial thump(s) after recognition of VF/VT comprised the
Precordial Thump Group (PTG). In all of them, the shock or thump
was followed by immediate CPR, while all victims were defibrillated

Cardiac arvests mchided (n=922)

l |

DG (n=493) | PTG" (n=429)
( 1
V! (n=342) VT (n=151)

| VF! (n=297) VT® (n=132)

Figure 1: Utstein-style patient selection.

*Cardiopulmonary Resuscitation; 'Precordial Thump; *Defibrillation Group;
SPrecordial Thump Group; Ventricular Fibrillation; *Pulseless Ventricular
Tachycardia.

within 60 sec after the final precordial thump.

Patients with non-monitored cardiac arrest, incomplete data, or
those in whom CPR was not attempted were excluded from the study.
In addition, victims in whom CPR was not initiated immediately after
the application of precordial thump/defibrillation were also excluded
from the study. This was necessary in order to eliminate the effect of
the immediate post-shock phase on the success of shock or precordial
thump; even if the defibrillation attempt and possibly the precordial
thump are successful in restoring a perfusing rhythm, it may take
time until the post-shock circulation is established [14,15]. This may
complicate the recognition of rhythm conversion and could bias our
results. In our study, data were collected according to the Utstein
style.

Statistical analysis

All statistical analysis were performed using SPSS version 17.0
(SPSS Inc, Chicago IL, USA). Continuous variables were expressed
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as mean * SD and categorical variables as percentages. Differences
between groups were assessed with x2 test Fisher’s exact test and
Mann-Whitney U test as appropriate. Effect size differences across
groups were compared using odds ratio and 95% confidence interval.
A p-value <0.05 indicated statistical significance.

Results

A total of 2,446 cardiac arrest victims were identified. Of them,
563 had missing patient care records, 167 were non-monitored
cardiac arrests, 405 were not resuscitated, and 389 received no CPR
subsequently to precordial thump/defibrillation. All these cases were
excluded from the study, giving 922 individuals, 639 (69.3%) VF and
283 (30.7%) VT cases, eligible for further analysis (Figure 1).

In our study, 493 victims were included in DG, 342 (69.4%) with
VF and 151 (30.6%) with VT, receiving a shock as first-line treatment.
On the other hand, 429 victims received precordial thump as first-line
treatment and were included in PTG. Of them, 297 (69.2%) suffered
VF and 132 (30.8%) VT cardiac arrest. There was no difference in
age, first monitored rhythm, comorbidities, or initial cardiac arrest
rhythm between the DG and PTG.

The propotion of victims achieving return of spontaneous
circulation (ROSC) at any time during CPR was higher in DG
compared to PTG (OR 0.12, 95% CI 0.08-0.46, p=0.022), while as
expected, time to first shock was higher in the PTG due to the delay
for performing the precordial thump(s) (p=0.038). In PTG, the
number of precordial thumps was not associated with ROSC. Victims
in PTG were associated with a higher proportion of suffering a re-
arrest during the immediate and early post-arrest phases compared
to those in DG (OR 1.26, 95% CI 1.08-4.66, p=0.035). Only 19 (3.8%)
patients from DG and 2 (0.5) patients of PTG survived to hospital
discharge (Table 1).

We found a statistically significant difference between the
effectiveness of first shock and first precordial thump on rhythm
conversion. In our study, 209 (42.4%) DG and 10 (2.3%) PTG victims
achieved ROSC after the first shock and first precordial thump,
respectively (p=0.008). Specifically, of the 639 victims with VF cardiac
arrest, 136 (39.8%) DG and 4 (1.3%) PTG victims achieved ROSC
after the first administered shock or precordial thump, respectively
(p=0.005). Of the 283 victims with VT cardiac arrest, 73 (48.3%)
DG and 6 (4.5%) PTG individuals achieved ROSC after the first
administered shock or precordial thump, respectively (p=0.011).
Rhyhtm conversion after each shock or precordial thump into VE/
VT, pulseless electrical activity, or asystole was higher in the PTG,
but there was no statistically significant differecen between the two
groups (Table 2).

Discussion

Although in both the 2010 AHA and 2015 ERC guidelines, the
precordial thump is not considered as a first-line treatment in VF/VT
cardiac arrest [10,11], it is still practiced, despite the limited evidence
for or against its use. Indeed, although the coupling between electrical
and mechanical events in the heart is an active area of research, little
information on arrhythmia termination with mechanical impact exist
[16,17]. In our study, there was a statistically significant difference
between the effectiveness of first shock and first precordial thump
in DG and PTG, respectively. Specifically, although about half of the
participants in DG achieved ROSC after a single shock, only 2.3% of
PTG victims restored spontaneous circulation after a single thump.

This is consistent with the results of Haman et al. [18] who investigated
the precordial thump in 485 consecutive patients with ventricular
arrhythmias (21 with VF) who underwent electrophysiological
study. The authors reported that the efficacy of precordial thump in
termination of arrhythmias was very low even with early application
after VF onset. In a prospective electrophysiological study, a total of
nine patients received precordial thumps for 11 separate episodes
of electrically induced sustained VT. The thumps failed on all 11
attempts, while the patients were successfully treated with subsequent
shock or overdrive pacing [6]. Moreover, Amir et al. [19] investigated
the precordial thump as first treatment option in 28 victims with
VF and reported that it was unsuccessful in all of them. In another
prospective study, Pellis et al. [13] used a very strict protocol in order
to study the utility of precordial thump for the treatment of out-of-
hospital cardiac arrest. In this study in which the thump needed to be
the very first measure without notable delay in other procedures, none
of the 47 victims with VF/VT achieved ROSC. Similarly, Nehme et al.
[20] studied the value of the precordial thump as first-line treatment
of monitored out-of-hospital VF/VT cardiac arrest and reported that
the precordial thump rarely results in ROSC.

In addition, the evidence from animal studies investigating the
success of precordial thump in the treatment of VF/VT is also scarce.
Gertsch etal. [21] investigated the efficacy of serial chest thumps in five
pigs with VT after experimental myocardial infarction and reported
that six VTs were converted by a single chest thump, seven VTs were
converted by the first serial chest thumps, and six VTs were converted
by the last of multiple (two to seven) serial chest thumps, concluding
that serial chest thumps should be practiced only very cautiously.
Madias et al. [22] assessed the relationship between left ventricular
pressures generated by thumps and their effectiveness in defibrillation
of VF or resuscitation of asystole after defibrillation. They reported
that despite generating high left ventricular pressures, precordial
thump for VF in cardiac arrest victims cannot be recommended but
for asystolic victims might be beneficial. However, the precordial
thump itself may result in asystole [13,23]. Further more, asystole is
usually associated with more severe pathophysiological disturbaces
and ensues after several minutes of untreated VF/VT [24-28], i.e.,
during the metabolic phase of cardiac arrest during which the success
of precordial thump is highly unlikely [11,17].

Another critical issue is whether the application of precordial
thump may decrease the efficacy of subsequent shocks and CPR. In
a series of 50 patients who developed monitored VF/VT, 23 patients
were thumped without effect. Subsequently, 12 of these 23 patients
were successfully resuscitated with electrical shock [23]. In three
other studies, the authors reported that all victims with VF/VT were
succesfully resuscitated with subsequent defibrillation [6,18,19].
However, in the study by Pellis et al. [13], post-thump ROSC was
not achieved by other interventions in 36 VF/VT victims. In our
study, only 26 PTG victims achieved ROSC during subsequent CPR,
although time to first shock was significantly higher in this group.
Also, PTG victims had a higher proportion of suffering multiple
arrests, while only two of them survived to hospital discharge. Our
results indicate that the application of precordial thump resulted in
significant delays in initiating high quality CPR. The prolongation
of cardiac arrest interval aggravates myocardial perfusion and
survivability, decreasing the efficacy of subsequent shocks and
diminishing survival rates [11,24,29]. Of note, targeted temperature
management is not widely applied in our country despite the existing
Guidelines, which together with the lack of resuscitation skills of both
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lay persons and healthcare personnel contribute to the poor survival
rates in our study [30,31].

Of note, the post-thump deterioration of VF/VT into a non-
shockable rhythm may have contributed to the poor outcomes in
PTG. In this group, post-thump or post-shock conversion of initial
VE/VT to pulseless electrical activity or asystole was more frequent
compared to DG, although there was no statistically significant
difference between the two groups. Our findings indicate that current
recommendation on precordial thump may have to be abandoned.
In case of a witnessed, monitored VF/VT cardiac arrest, high quality
chest compressions should be started immediately and continue until
a defibrillator is available. The precordial thump may be considered
only in settings in which shock delivery is not feasible, i.e., when
a defibrillator is not available, or when prolonged time to shock is
expected.

One limitation in our study is its design, as errors due to
confounding and bias are more common in retrospective studies
than in prospective studies. However, a prospective study would
be highly unethical in this case. Moreover, the data analyzed in this
study were prospectively collected. Also, the risk of under-reporting
precordial thump use in patient care records may have resulted in
smaller sample size [20]. However, 922 individuals were included in
our study which, to our knowledge, makes it the largest retrospective
observational study until now. Another limitation is that we cannot
ascertain the consistent application of precordial thump across the
study population. Also, it is impossible to assess the level of training
among the medical personnel. We sought to avoid such biases by
carefully designing our study and excluding victims in whom CPR
was not initiated immediately. The success of precordial thump in
these patients was hard to be assessed as any delay in initiating chest
compressions could result in the concealing of a successful thump
and subsequent re-arrest.

Conclusion

The precordial thump was ineffective in terminating most of VF/
VT and was associated with delayed onset of CPR and shock delivery,
a higher proportion of suffering a re-arrest during the immediate
and early post-arrest phases, and poorer outcome compared to
defibrillation. Of note, the application of precordial thump was
associated with decreased efficacy of subsequent shocks and CPR in
thumped victims, advocating the need for high quality CPR until a
defibrillator is available.
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