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Abstract
Objectives

The primary objective of this study is to evaluate the effectiveness of leg raise and leg fold maneuvers to
prevent syncope during extraction procedures.

Methods

This study included 30 patients with a previous history of syncope and dental anxiety. Patients were
randomly divided into two groups consisting of 15 patients each. Group I (test group) patients were educated
about a few physical maneuvers, and instructions were given preoperatively about when to perform them.
Group II (control group) underwent extraction conventionally. The blood pressure, saturation, pulse rate,
and clinical signs and symptoms of the patients were assessed preoperatively, intraoperatively, and
postoperatively. Informed consent was obtained from all the patients.

Results

There is a significant difference between the control and study groups in terms of the occurrence of syncope
and patient comfort. This indicates that the leg raise and leg fold maneuvers reduce the occurrence of
syncope during extraction. No participant in the test group experienced syncope post-treatment, while five
subjects (33.3%) experienced syncope in the control group.

Conclusion

Physical counterpressure maneuvers are a risk-free, effective, and low-cost treatment method in patients
with vasovagal syncope. Leg raise and leg fold maneuvers improved the hemodynamics of the patients.

Categories: Preventive Medicine, Dentistry, Oral Medicine
Keywords: extraction of teeth, anxiety during exodontia, vasovagal syncope, leg raise and leg fold maneuver,
syncope, exodontia, prevention of syncope, syncope during extraction

Introduction

Oral surgeons and dentists need to be equipped with adequate training and knowledge to manage medical
emergencies. The most commonly reported medical emergency in dental practice is syncope, which
accounts for at least half of all medical emergencies [1]. Syncope is a symptom characterized by a transient
loss of both consciousness and postural tone. An episode occurs rapidly, and the patient recovers quickly.
Vasovagal syncope (VVS), also known as "common faint," is a neurally mediated syndrome associated with
hypotension and relative bradycardia due to cerebral hypoperfusion [2]. The incidence of vasovagal syncope
in a dental hospital is around 2% [3]. Young males are more commonly affected than females [4]. Literature
other than dental specialties suggests that women are more prone to syncope [5-10]. Vasovagal syncope may
occur in every age group. A bimodal age distribution with a peak incidence at the ages of 20-29 years and 70-
79 years is seen [11]. Typical syncope features can be obtained from the patient’s own words.

In Belgium, 34.3% of dentists have encountered a vasovagal episode during their careers [12], although the
majority of dentists and oral surgeons would have come across syncope in their careers [13,14]. The frequent
occurrence in dental practices may be partially explained by psychogenic factors such as dental fear, which
induces emotional stress and pain, fear of visiting the dentist, and the dental setting or treatment that
affects 10%-15% of the population [15-17]. Oral surgical procedures, including the use of local anesthesia,
can be emotionally challenging from a patient’s perspective [18]. Traditionally, syncope during extraction is
treated by placing the patient in a supine position with feet elevated at 10° and maintaining an open airway
to re-establish cerebral perfusion [19]. The main objective of this article is to provide an overview of the
management of vasovagal syncope in patients with a previous history of syncope and anxiety using simple
physical maneuvers that can be practiced during extraction to reduce the development of vasovagal
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syncope.

Materials And Methods

A pilot study was designed since we have advocated a novel method to prevent syncope during extraction.
This pilot study was designed with a total of 30 patients. This study included only patients with a previous
history of syncope and dental anxiety. Patients were divided into two groups consisting of 15 patients each.
The study group consisted of 15 patients who were taught leg raise and leg fold maneuvers and were asked to
perform the maneuver at regular intervals during extraction, and the control group consisted of 15 patients
who underwent extraction in the conventional method.

Inclusion criteria

This study includes subjects ranging from 18-75 years of age with a previous history of syncope and dental
anxiety.

Exclusion criteria

Patients with musculoskeletal disease; patients with suspected or overt heart disease with a high likelihood
of cardiac syncope; patients with orthostatic hypotension; patients with episodes of loss of consciousness
different from syncope; patients who are psychologically, physically, or cognitively unable to participate;
patients with doubtful compliance; patients with inaccessibility to follow-up; patients who are unwilling or
unable to give informed consent; and patients who are pregnant are all excluded.

Leg raise and leg fold physical maneuver technique

Group I (study group) patients undergoing extraction were educated few physical maneuvers that are to be
done by the patients at regular intervals. Before extraction, the patients were educated about the physical
maneuver that consists of leg lifts and leg folds. The clinician taught the patient to do this maneuver before
local anesthesia administration, intraoperatively at regular intervals, if required postoperatively. The
patient will raise his/her leg for five times to a minimum height of at least 15 cm (Figure /) while sitting in
the dental chair. Each leg is done individually or combined according to the patient's preference.

\\

FIGURE 1: Patient performs leg raise maneuver in the dental chair
during extraction

Once the leg raise maneuver is completed, the patient will fold the leg and stretch each leg five times using
the knee joint (Figure 2). During the maneuver, sudden jerky movements should be avoided, and the patient
is advised to focus primarily on physical activity.
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FIGURE 2: Patient performs leg fold maneuver in the dental chair during
extraction, while the operator performs extraction without any
hindrance

Group II (Control group) patients conventionally underwent extraction. Informed consent was obtained from
all the patients. The parameters for this study included monitoring blood pressure, SpO,, and pulse, which

were monitored preoperatively, postoperatively, and verbally. Blood pressure was monitored using a manual
sphygmomanometer. Pulse rate and SpO, were assessed using a pulse oximeter. While extracting, if the

patient develops any signs of unrest requiring emergency care, the procedure will be completely stopped,
and maintenance of the chair in reverse trendelenburg and protocols for standard management of syncope
will be followed.

Results

Table 7 shows the baseline characteristics.
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Variables

Gender

Medical history

Previous history of syncope

Previous history of extraction

Age

Categories
Males
Females
Total

DHT, DM
DM

DM, SHT
NRH

SHT

SHT + CAD
Total

Yes

Total

No

Yes

Total

£20 years
21-40 years
41-60 years
>60 years

Total

TABLE 1: Baseline characteristics

Control group, n (%)
9 (60)

6 (40)
15 (100)
0(0)
1(6.7)

3 (20)

9 (60)
1(6.7)
1(6.7)
15 (100)
15 (100)
15 (100)
5 (33.3)
10 (66.7)
15 (100)
0(0)

6 (40)

7 (46.7)
2 (13.3)

15 (100)

Test group, n (%)
8 (53.3)
7 (46.7)
15 (100)
1(6.7)
1(6.7)

3 (20)
10 (66.7)
0 (0)

0 (0)

15 (100)
15 (100)
15 (100)
3 (20)
12 (80)
15 (100)
3 (20)
10 (66.7)
2 (13.3)
0 (0)

15 (100)

DM: Diabetes mellitus; SHT: Subclinical hypothyroidism; CAD: Coronary artery disease; NRH: Nodular regenerative hyperplasia.

* Statistically significant.

P-value

0.713

1.000

0.682

0.026*

Table 2 shows a comparison between the study and control groups using the chi-square test for the variables
assessed. The occurrence of syncope, giddiness, and clammy skin was monitored. Statistically, a significant
difference was observed between the groups in terms of syncope and giddiness experienced by patients (p <
0.05). This indicates that the physical maneuvering technique had a significant influence on the test group.
No participant in the test group experienced post-treatment syncope, while five (33.3%) subjects in the
control group experienced post-treatment syncope. Three participants in the test group experienced post-
treatment giddiness, while nine participants in the control group experienced post-treatment giddiness. No

significant difference was observed between the groups in terms of sweating and clammy skin.
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Variables

Syncope

Giddiness

Sweating

Cold clammy skin

Categories
No
Yes
Total
No
Yes
Total
No
Yes
Total
No
Yes

Total

Control group, n (%)
10 (66.7)
5 (33.3)
15 (100)
6 (40)

9 (60)
15 (100)
7 (46.7)
8 (53.3)
15 (100)
9 (60)

6 (40)

15 (100)

Test group, n (%)
15 (100)
0(0)

15 (100)
12 (80)
3 (20)
15 (100)
8 (53.3)
7 (46.7)
15 (100)
10 (66.7)
5 (33.3)

15 (100)

Chi-square value

6.000

5.000

0.133

0.144

P-value

0.014*

0.025*

0.715

0.705

TABLE 2: Comparison of the presence or absence of syncope and its features post-treatment
between the study and control groups by Chi-square test

* p-value less than 0.05 is statistically significant.

n: Sample size.

2023 M et al. Cureus 15(2): €34488. DOI 10.7759/cureus.34488

Table 3 shows the comparison of systolic and diastolic blood pressure, oxygen saturation, and pulse rate pre-
op and post-op in the test group using paired t-test. A significant difference was observed (p < 0.001) in
terms of postoperative systolic blood pressure and pulse rate monitored. The mean systolic blood pressure
was 116 *9.856 before treatment, which increased to 136 + 8.281 after treatment. Similarly, the mean pulse
rate pretreatment was observed to be 72.2 + 3.167, which increased to 80.07 * 4.728 post-treatment. Blood

pressure and pulse rate seemed to increase in the control group; however, it was maintained within

permissible limits. No significant difference was observed in the case of diastolic blood pressure and oxygen

saturation.
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95% confidence interval of mean

Standard Mean i
Variables Mean L. ) difference P-value
deviation difference
Lower bound Upper bound
Pre-op 116.00 9.856
Systolic blood "
Post- -20.00 -28.630 -11.370 <0.001
pressure 136.00 8.281
op
Pre-op 75.33 7.432
Diastolic blood
astol Post. -4.00 -8.080 0.080 0.054
pressure ST 7933 7.037
op
Pre-op 100.27 1.335
Oxygen saturation Post- 0.267 -0.472 1.006 0.452
100.00 0.000
op
Pre-op 7220 3.167
Pulse rate Post- -7.867 -10.587 -5.147 <0.001**
. 80.07 4.728

TABLE 3: Comparison of systolic and diastolic blood pressure, oxygen saturation, and pulse rate
preoperative and postoperative in the test group by paired t-test

** p-value less than 0.05 is statistically significant.

Pre-op:-Pre-operative; post-op: Postoperative.

Table 4 shows the comparison of mean systolic and diastolic blood pressure, pulse rate, and oxygen
saturation post-op between test and control groups using the independent samples t-test. A significant
difference was observed between the groups in terms of both systolic and diastolic blood pressure as well as
pulse rate (p < 0.001). The mean systolic blood pressure in the control group was 109.33 * 8.837, while it was
136 * 8.281 in the test group. The mean diastolic blood pressure was noted to be 69.33 * 5.936 in the control
group, while it was higher in the test group (79.33 = 7.037). No difference was observed in the mean oxygen
saturation levels between groups. The mean pulse rate was 68.93 = 3.515 in the control group, while it was
observed to be 80.07 + 4.728 in the test group.
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Systolic blood
pressure

Diastolic blood
pressure

Oxygen saturation

Pulse rate

95% confidence interval of mean

Standard M i
Mean ar-l e-lr -ean difference P-value
deviation difference
Lower bound Upper bound
109.33 8.837
-26.67 -33.072 -20.261 <0.001**
Testgroup  136.00 8.281
69.33 5.936
-10.00 -14.241 -8.018 <0.001**
Testgroup  79.33 7.037
100.00 0.000
0.00 - - -
Testgroup  100.00 0.000
68.93 3.515
-11.14 -14.869 -5.131 <0.001**

Testgroup  80.07 4.728

TABLE 4: Comparison of mean systolic and diastolic blood pressure, pulse rate, and oxygen

saturation post-op between test and control groups by independent samples t-test

** p-value less than 0.05 is statistically significant.

The above findings indicate that physical maneuvering has significantly influenced the blood pressure and
pulse rate of test group subjects as compared to the control group.

Discussion

The level of cerebral blood flow required for the maintenance of consciousness is 30 ml of blood per 100 g of
brain tissue per minute. The adult brain weighs about 1360 g. Normal cerebral blood flow is 50-55 ml per 100
g per minute. During the minor surgical procedure, the patient is held in a semi-supine to an upright
position, which impairs the heart’s ability to deliver blood to the brain and can cause syncope [20]. The
diagnosis of vasovagal syncope was based on the definition of the guidelines of the European Society of
Cardiology (ESC) [21]. Vasovagal syncope has a significant impact on the extraction of teeth, which leads to
an uneventful medical emergency. Although many precautions are taken before extraction, there are no
preventive techniques described in the literature to avoid syncope during extraction. Physical maneuvers,
such as leg raise and leg fold, were used in this study as a preventive measure to avoid syncope during
extraction. This study is based on earlier evidence that physical maneuvers reduce the incidence of syncope
in patients with chronic vasovagal syncope. Alizadeh et al. in their study compared two physical maneuvers,
hand grips and squatting, in a patient with a previous history of syncope. From their study, it was
understood that the use of the two physical maneuvers in comparison to the control group significantly
decreased the occurrence of vasovagal syncope in the long term [22]. Kim et al. also demonstrated that
squatting with muscle tensing could increase blood pressure more effectively than hand grip, suggesting that
it could be an effective technique for preventing vasovagal syncope, as it is more convenient and likely than
the hand grip maneuver [23].

Brignole et al. showed in their study that isometric arm contraction, which is feasible, safe, and well-
accepted by the patient, can abort impending vasovagal syncope by increasing systemic blood pressure [24].
Seals stated in a study that there is an influence of muscle mass on sympathetic neural activation during
isometric exercise; the percentage of maximal voluntary force and the magnitude of the increase in blood
pressure observed at any absolute point in time are directly related to the size of the contracting muscle
mass. This augmented response is associated with a correspondingly greater increase in heart rate and

thus appears to be mediated in part by a greater increase in cardiac output [25-30]. In our study, we used the
same large muscles of the legs to increase cardiac output, which in turn increases cerebral perfusion and
thus produces net results. Physical maneuvers can increase arterial pressure followed by their ability to
increase peripheral resistance and sympathetic nerve activity in patients. This method proved to be highly
effective. Prior counseling and time spent educating patients about this maneuver also aided with an
improved patient relationship. None of the patients had any difficulty in executing the maneuver; however,
repeated reminders to perform the leg raise and leg fold were required. Few patients had jerky movements
while performing maneuvers, and they were instructed to slow down. It was mostly due to the anxiety of
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patients.

However, these jerky movements did not interrupt the procedure in most instances. If found to be highly
disturbing, a momentary pause from executing the extraction procedure can help. This study, however,
proves that syncope during extraction had been prevented by increasing the venous return to the heart by
the muscular movement of the legs, which helped to increase the cardiac output. As patients were focused
on the execution of these maneuvers, anxiety also seemed to be less, with all patients having positive
feedback about the leg raise and leg fold movements.

Conclusions

Physical counterpressure maneuvers are a risk-free, effective, and low-cost treatment method for patients
with vasovagal syncope. Leg raise and leg fold maneuvers improved the patient's hemodynamics. Leg raise
and leg fold maneuvers can be used as simple and effective preventive maneuvers in patients with vasovagal
syncope and dental anxiety.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Adhiparasakthi Dental
College and Hospital issued approval 2021/IRB-OCT-OMFS04/APDCH. The Ethical Committee of
Adhiprasakthi Dental College and Hospital has reviewed the research protocol submitted under the title "Leg
Raise and Leg Fold as a Novel Method to Prevent Syncope During Extraction — a Simple Chair-Side Method
to Maintain Physiological Balance" with Ref No: 2021/IRB-OCT-OMFS04/APDCH for consideration of
approval to proceed with the study. The committee has discussed the material involved in the study, the
qualification of the investigator, the present norms, and recommendations from the clinical research
scientific body and came to a conclusion that this research protocol fulfills the specific requirements, and
the committee authorizes the proposal. Animal subjects: All authors have confirmed that this study did not
involve animal subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that no financial
support was received from any organization for the submitted work. Financial relationships: All authors
have declared that they have no financial relationships at present or within the previous three years with
any organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.
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