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Abstract:

Background: Paroxysmal supra-ventricular tachycardia (PSVT) is a type of supra-ventricular

tachycardia. PSVT is an episodic condition with an abrupt onset and termination. Studies

show that Valsalva maneuver is the most potent physical maneuver to revert PSVT. Reversion

rate of valsalva maneuver is satisfactory, but controversial evidences have been noticed in lit-

erature. This study was conducted to assess the frequency of reversion of paroxysmal supra-

ventricular tachycardia with valsalva maneuver.

Study design: Descriptive case series

Setting: Emergency department, Punjab Institute of Cardiology
Duration: 4th August 2016 to 3rd February 2017
Material and Methods: One hundred patients admitted with supra-ventricular tachycardia

were recruited and were given a trial of valsalva maneuver for a minimum duration of 15

seconds. Repeat ECG was done 1 minute after performing valsalva maneuver. If normal sinus

rhythm was observed <100 beats/min assessed on ECG, then reversion of tachycardia was
labeled. All the collected data was entered and analyzed on SPSS version 21.
Results: Total number of patients were 100,74 % were male and 26% were female. The mean

age of patients was 56.48+15.57 years. The success rate of valsalva maneuver in reversion was

noted in 23(23%) patients. Statistically significant difference was observed between reversion

of SVT and gender.

Conclusion: the success rate of valsalva maneuver in reversion of paroxysmal SVT was satis-

factory and this method can be performed in emergency to revert SVT as it is easy and cost

effective.
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Introduction:

Paroxysmal Supra-ventricular tachycardia is
very common in clinical practice and mostly
presents in the emergency department. The
SVT incidence in United States is approximate-
ly 35 cases per 100,000 patients with prevalence
of 2.25 cases per 1,000."' Paroxysmal SVT is de-
fined as an episode of abrupt tachycardia which
originates above the ventricles and involves atri-
al tissue or atrioventricular (AV) nodal tissue.
Usually they are transient and recurrent with a
rapid termination.* There are three mechanisms
of paroxysmal SVT i.e. increased automaticity,
reentry and triggered activity.® Patients with par-

oxysmal SVT present with tachycardia or palpi-
tations, shortness of breath, chest pain, nausea,
anxiety, dizziness or pre syncope or syncope due
to reduced cardiac output.* It is precipitated by
stress, cardiac diseases, stimulants and electro-

lyte imbalance.®

Treatment options of paroxysmal SVT include
vagal maneuvers, pharmacological therapy and
synchronized direct current counter shock ther-
apy.® Vagal maneuvers are the first line treatment
option in patients who are hemo-dynamically
stable. These maneuvers increase the vagal tone
and block the AV node. They include Valsalva
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maneuvers, carotid sinus massage, immersion of
the face in ice water and bearing down.” Stud-
ies have shown that Valsalva maneuver is the
most potent physical maneuver that reverts par-
oxysmal SVT due to significant vagal effect on
AV node conduction.! VM increases the para-
sympathetic tone by increasing intrathoracic
pressure for a brief period of time which leads
to stimulation of the baroreceptors in the aortic
arch and carotid bodies.” Currently, there are no
guidelines regarding the number of attempts of
VM before the initiation of other treatment mo-
dalities, although mostly two attempts are tried

before other treatments.®

Pharmacologic therapy is used for acute epi-
sodes of paroxysmal SVT in patients when vagal
maneuvers fail. Intravenous (IV) adenosine or a
non-dihydro-pyridine calcium channel blocker
is given. Verapamil (calcium channel blocker)
blocks the propagation of action potential
through the AV node that is calcium-channel
dependent.' Adenosine causes transient asys-
tole which gives very unpleasant and frightening
feeling to the patient.” Other side effects are hy-
potension, cardiac arrest and other ventricular
dysrthymias.”® Verapamil and diltiazem cause
hypotension and bradycardia they are not used
as first line treatment in the emergency setting.
However, according to studies a single dose of
verapamil can be used without any adverse ef-
fects.” Due to these side effects of medications a
less invasive approach warrants to be used to re-
vert SVT. Reversion rate with valsalva maneuver
is satisfactory. Approximately 25% success rate
of valsalva maneuver in reversion of paroxysmal
SVT has been reported, but there is wide varia-
tion in success rates among the studies ranging
from 6% to 54%."

This study was conducted to confirm the effec-
tiveness of Valsalva maneuver for reversion of
paroxysmal SVT for future implementation in
emergency settings as first line management so
as to prevent the complications or hazardous
consequences of paroxysmal SVT and side ef-

fects of pharmacological agents.
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Material and Methods:

This descriptive case series was conducted in
Emergency department, Punjab Institute of
Cardiology Lahore, from 4th August 2016 to
3rd Feburary 2017.100 patients were enrolled
in the study from the Emergency department of
Punjab Institute of Cardiology (PIC), Lahore.
The study was approved by hospital research
and ethics committee and Informed consent
were taken from attendants. Sample size of 100
cases were calculated with 95% confidence level
and 7.5% margin of error and taking expected
percentage of reversion of tachycardia of 17%
with valsalva maneuver.” Non-probability con-
secutive sampling technique was employed. All
patients with ages between 30-80 years of either
gender presenting with an acute episode of par-
oxysmal SVT, confirmed on ECG as a narrow
complex junctional regular rhythm with a rate
of >150 beats/min were included. Patients pre-
senting with sinus tachycardia (on ECG), other
types of SVT including atrial fibrillation, atrial
flutter or aberrant conduction (on ECG) and
broad complex tachycardia’s (on ECG), haemo-
dynamically unstable and required immediate
cardio-version were excluded. Demographic
data ie. name, age, gender, body mass index
(BMI), diabetes was also noted. Patients were
given trial of valsalva® maneuver. They were
asked to lie in supine position and instructed to
inhale, hold their breath and bear down while
tightening the chest and abdominal muscles for
a minimum duration of 15 seconds. Patient’s
heart rate rhythm was continuously observed
with a cardiac monitor. Repeat ECG was done
1 minute after performing valsalva maneuver. If
normal sinus rhythm was observed <100 beats/
min assessed on ECG, then reversion of tachy-
cardia (presence of normal sinus rhythm with a
cutoff point of <100 beats/min assessed on ECG
1 minute after Valsalva maneuver) was labeled.
All data was recorded on proforma. Subsequent
treatment of patients with unsuccessful valsalva
maneuver depended on the treating clinicians
according to protocol.

The data was analyzed using the statistical pack-
age of social sciences (SPSS) version 21. Quan-
titative variables like age, BMI were presented as
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mean and standard deviation. Qualitative vari-
ables like gender, smoking, diabetes and rever-
sion of tachycardia were presented as frequency
and percentage. Data was stratified for age, gen-
der, BMI and diabetes. Post-stratification, chi-
square test was applied with p-value<0.0S was

taken as significant.

Results:

In this study, 100 cases were enrolled. The
mean age of the patients was 56.48+15.57 years,
74(74%) patients were male and 26 (26%) pa-
tients were female male with male to female
ratio of the patients were 2.84:1. The study re-
sults showed that the mean value of BMI of the
patients was 25.13+2.90 kg/m2 with minimum
and maximum BMI values of 20.20 & 30.30 kg/
m?2 respectively. The reversion was noted in 23
patients(23%).

In this study, 56 patients were up to 60 years of
age, in which reversion was noted in 15 patients.
Similarly above 60 years patients were 44, in
which reversion was noted in 8 cases. Statisti-
cally insignificant difference was found between
the age with reversion i.e. p-value=0.310.Male
patients were 74 in which reversion was noted
in 23 patients. Similarly female patients were 26
in which reversion was noted in none. Statisti-
cally significant difference was found between

gender and reversion of SVT i.e. p-value=0.001.

The study results showed that the patients with
normal BMI were 48 in which reversion was
noted in 14 patients. Similarly overweight and
obese patients were 52 in which reversion was
noted in 09 cases. Statistically insignificant dif-
ference was found between the BMI with rever-

sion i.e. p-value=0.234.

In our study, the diabetic patients were S5 in
which reversion noted in 12 patients. Similarly
patients without diabetes were 45 in which re-
version noted in 11 cases. Statistically insignifi-
cant difference was found between the diabetes
with reversion i.e. p-value=0756. All the findings

are summarized in table-1;
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Discussion:

Our study showed 23% success rate of valsalva
maneuver in reversionof SVT. Mehta 12 and
Wen 13 provided reversion success rates of
54.3% (19 out of 35) and 45.9% (61 out of 133),
respectively, whilst the Lim 14 study reported
reversion success of 19.4% (12 out of 62). Study
conducted in England showed that with valsalva
maneuver reversion of paroxysmal SVT was
17% only." Another study conducted in Sydney,
showed that with valsalva maneuver reversion
of paroxysmal SVT was 31.6%.' Another study
conducted in Australia assessing pre-hospital
management of SVT effectiveness showed re-
version rate of 27.7% with valsalva maneuver."”
These results are almost comparable with our
study results. Cochrane review conducted in
2015 showed reversion rate of 45.9% and 54.3%
within controlled laboratory environment and
success rate of only 19.4% in clinical studies of
SVT with valsalva maneuver. This huge differ-
ence may be due to methodological variations
among the different studies."

Studies were also conducted to compare the
success rates of different valsalva maneuvers.
A study by S Walkerin which retrospective
6-months audit was done revealed only one suc-
cessful reversion with Valsalva from a sample of
19 patients. 32q1" doctors completed the ques-
tionnaire describing a variety of different valsal-
va techniques highlighting a lack of consensus.
27 patients were recruited to the prospective
trial, of whom 19 were correctly diagnosed as
having paroxysmal SVT. Of these 19 patients, 6
reverted with the modified Valsalva maneuver."
A randomized controlled trial showed that mod-
ified valsalva maneuver is better than standard
valsalva maneuver in reverting SVT." All these
studies have comparable success rates with our
study. Also different methods of vulsalva ma-
neuver need to be studied so that a standard pro-
tocol can be established for future management.

Increasing age has been related to decrease re-
sponse to valsalva maneuver."” In our study, the
mean age of patients who reverted was less than
the age of those who did not respond, although
it was statistically insignificant. This is compa-
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rable with the findings of other reseachers.'%**!

This is probably due to the fact that aging is as-
sociated with attenuated response to autonomic

system."?

In our study statistically significant difference
was found between gender and reversion, i.e.
p-value=0.001. Male patients were 74 in which
reversion was noted in 23 patients. Similarly
female patients were 26 in which reversion was
noted in non. There are cardiac electro-physi-
ological differences between men and women
due to sex hormones. Testosterone shortens
the QT interval whereas estrogen prolongs it.
Progesterone has opposing effect to estrogen.
It shortens the QT interval like testosterone.
Due to increase in progesterone levels dur-
ing the second half of normal menstrual cycle
there is increased risk of SVT in women, espe-
cially AVNRT- the most common type of SVT
in women is twice as common in women as in
men.”” Another study conducted on gender and
cardiac arrhythmias also concluded that there
are sexual differences in the prevalence and inci-
dence of cardiac arrhythmias for which no exact
cause is known. Sex steroid hormones effect on
ion channels and modulation of autonomic tone
are the two suggested mechanisms.” The reason
for failure of valsalva maneuver on reversion of
SVT in women may be due to electrophysiologi-
cal differences but we could not find any study
on this. Studies conducted on different meth-
ods of valsalva maneuvers on reversion of SVT
showed no difference with gender***' which is
contradictory to our findings. This may be due
to faulty technique but further research is re-
quired to find out the reasons as to why valsalva
maneuver failed to work in women.

In our study, the diabetic patients were S5 in
which reversion noted in 12 patients. Similarly
patients without diabetes were 45 in which re-
version noted in 11 cases. Statistically insignifi-
cant difference was found between the diabetes
with reversion i.e. p-value=0756. This finding is
similar to the study conducted in Iran.”'

The study results showed that the patients with
normal BMI were 48 in which reversion was

222

noted in 14 patients. Similarly overweight and
obese patients were 52 in which reversion was
noted in 09 cases. Statistically insignificant dif-
ference was found between the BMI with rever-
sion ie. p-value=0.234. Although obesity is a
risk factor for arrhythmias,* it has no effect on
reversion. This is similar to the results shown in
other studies.?®*!

We have shown moderately successful rate of
reversion with standard valsalva maneuver and
recommend its use in emergency departments
as a routine first line treatment for SVT. It is
simple procedure requiring few training hours
in the department to learn so that it can be en-
sured that all providers perform the procedure
inn similar manner.

The limitation of our study is that it was not a
randomized controlled trial for assessing the ef-
ficacy of valsalva maneuver in reversion of SVT.
Also the standardization of technique could not
be fully ensured due to change of emergency

staff despite clear instructions.

Conclusion:

In our study, the success rate of Valsalva maneu-
ver in reversion of paroxysmal SVT was found
to be modestly effective. This maneuver should
be employed in emergency to revert SVT asiitis
simple ,cost effective, non invasive and easy to
perform. Aslong as individuals can safely under-
take it, this maneuver can be used as the routine
initial treatment for SVT and can prevent many
patients from being treated with drugs or even
seeking health care.
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