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Hemodynamic changes and pain perception-related s

anxiety after experiencing an impacted-tooth removal:
clinical practice outcome
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Department of Oral Maxillofacial Surgery, Faculty of Dentistry, Mahidol University, Bangkok, Thailand

Background: Dental fear is usually associated with hemodynamic changes. Fear of pain during the sutgical removal
of a lower impacted third molar might cause patients anxiety, thereby leading to avoidance of any future dental
therapy. This study aimed to determine the effect of experiencing a surgical impacted-tooth removal on the
pain perception-related anxiety and hemodynamic status.

Method: Twenty-seven healthy patients aged 15730 years (mean age, 24 years), for whom surgical removal of
bilateral lower third molars was advised, were included. This prospective, randomized, controlled, split-mouth
study involved operations on both sides of the mandibular arch, with a 1-month washout period in between.
Blood pressure and heart rate were measured before the surgical procedure, during and after the injection,
preoperatively, and postoperatively. Pain perception was evaluated using a 100-mm visual analog scale during
the injection, preoperatively, and postoperatively after the numbness disappeared. Differences in the blood pressure,
heart rate, and pain perception between the two appointments were analyzed using the paired t-test. For all
statistical analyses, SPSS version 11.5 was used.

Results: The mean pain perception values during the injection and preoperatively showed no significant differences
between the two appointments (P > 0.05); however, significant differences in the blood pressure and heart
rate were noted before the surgical procedure; preoperatively, the blood pressure alone showed a significant
difference (P < 0.05).

Conclusion: Thete was a significant dectease in the blood pressure and heatt rate preoperatively; hence, expetiencing
a surgical impacted-tooth removal can reduce the subsequent preoperative anxiety in healthy patients.
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INTRODUCTION

Dental fear is commonly found in the population,
especially in those with previous unpleasant dental
experiences. Dental fear is usually associated with the
pain caused during the procedure; thereafter, patients

avoid future dental treatments, which can lead to more

dental problems, thus complicating the diagnosis,
treatment planning, and overall well-being [1].

The common procedure that causes fear of dental
treatment is the local anesthetic injection [2,3]. Although
the main purpose of the local anesthetic injection is to
relieve the pain during the dental treatment procedure,
the injection itself causes pain; hence, the majority of

patients fear local anesthetic injection. Further, dental fear
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is associated with hemodynamic changes in humans [4],
and the reality of the surgery (especially removal of the
lower impacted third molar) causes severe pain. Visual
analog scale (VAS) has been used to measure the pain
and dental anxiety associated with the surgical procedure
or dental treatment [5-7]. Dental fear associated with a
surgical procedure causes anxiety in most patients.

Locker et al. [8] found that the relationship between
a terrible dental experience and future dental treatment
was related to anxiety. This study had included 6,360
patients aged over 18 years; random questionnaires
dealing with the dental experience, feeling toward the
dentist, anxiety during the dental therapy, and overall
attitude toward the dental appointment were used. In the
study by Edmund et al. [9], 74 subjects aged 17-65 years
were divided into 3 groups based on the level of dental
fear and anxiety. Kleinknecht et al. [10] also studied the
level of fear in patients to test the concept of anxiety,
and assessed the level of concern in dental patients. In
1985, Steven et al. evaluated the anxiety and level of fear
in patients, and found that there was a relationship
between these two factors [11]. Moreover, in 2004, a
questionnaire-based study by Klages et al. [12] on
patients receiving dental treatment claimed that there was
a relationship between anxiety and pain associated with
dental treatment.

In 2011, a remarkable study [13,14] showed that music
reduced patients’ anxiety, and their vital signs changed
significantly throughout the surgery according to the stage
of the procedure. The changes in blood pressure and heart
rate could be used to determine the anxiety of the patients
receiving treatment. Kim et al. [13] made the patients in
the study group listen to their favorite music, while those
in the control group were not made to listen to any music
during the surgery. The evaluation of anxiety was done
by assessing the changes in the vital signs. The results
showed that there were alterations in the hemodynamic
parameters of the patients (blood pressure and heart rate)
measured during the surgery. Thus, Kim et al. [13]
concluded that patients who listened to music had

significantly less intraoperative anxiety than the control
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group, after controlling all the preoperative anxiety levels.
In 2011, Mobilio et al. studied the pain experienced by
patients after a lower third molar extraction and compared
it with the preoperative pain; they measured the pain
threshold level using the VAS [15]. Previous studies have
shown that anxiety is related to pain due to surgical
removal of an impacted lower third molar [16-18].
Removal of lower impacted third molars cause severe
pain compared to other dental treatments, and this can
cause anxiety in most patients. The purpose of this study
was to evaluate the change in pain perception after a
previous surgical experience by measuring the hemody-
namic changes; surgical removal of impacted lower third

molars was performed in this study.

MATERIALS AND METHODS

The study protocol was approved by the research ethics
committee of the Mahidol University Institutional Review
Board (MU-IRB; COA No. MU-DT/PY-IRB 2012/049.
0310). Written informed consent was obtained from all
patients prior to the study.

This prospective, randomized, controlled, split-mouth
study included 27 patients aged 15-30 years (mean age,
24 years), who underwent bilateral lower third molar
surgery.

Table 1 shows the inclusion and exclusion criteria that
were used for selecting the patients. A total of 10 male
and 17 female patients were enrolled, as shown in Fig.
1; these subjects underwent different lower third molar
surgeries (Fig. 2, 3). The surgery was performed twice
using the randomized split-mouth design. The first
appointment constituted the control group, which con-
sisted of patients with no previous experience of surgical
tooth removal. The study group was constituted by the
same patients, who were operated on again after a
I-month washout period.

At the beginning of each procedure, the hemodynamic
parameters, such as the heart rate and blood pressure,

were recorded. Subsequently, the surgeon administered
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Table 1. The inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

1) Patients accepted for surgical removal of impacted third molar tooth

2) Patients with no prior experience of surgical tooth removal

3) Patients who are healthy, with no systemic conditions that affect the
interpretation of the study

4) Patient was not administered any medication or chemical that could
affect the sympathetic nervous system

5) Bilateral mandibular impacted teeth

6) No pathological features surrounding the tooth

7) Patients should undergo surgical tooth removal twice (one side during
each appointment), with a 1-month washout period

1) Patients were uncooperative and could not fulfill the postoperative
instructions and follow up

2) Patients with a prior experience of surgical tooth removal

3) Patients who are not healthy, with systemic conditions that affect the
interpretation of the study

4) Pregnant women

5) Presence of several impacted teeth on each side of the mandible

6) Presence of pathological features surrounding the impacted tooth

10(37%)

mGender Male

mGender Female
17(63%)

Fig. 1. Gender-wise distribution of patients who underwent lower third
molar surgery is shown.
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Fig. 2. Angulations of the lower third molar impaction in patients included
in this study are shown.

the injection for blocking the inferior alveolar nerve on
the side of the planned surgery. An assistant measured
the hemodynamic conditions again, during and after the
injection. Furthermore, measurement of the heart rate and
blood pressure were performed at the start of the surgery
and at the end of the standard surgical removal of the
lower impacted third molar. After completing the surgical
procedure, the patient was rested in the same position
for a while, and subsequently, the heart rate and blood
pressure were measured again. Thereafter, the patients

were requested to complete the pain assessment form

9 (33.3%)

6 (22.2%)
5 (18.5%)
4(14.8%)

2 (7.4%)
1(3.7%)
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Fig. 3. Distribution of the levels of the lower third molars in patients
included in this study are presented.

(VAS) [5,17] for grading the pain during the injection,
surgery, and after the disappearance of numbness post-
operatively. On the opposite side, 1 month after the first
surgical procedure, the heart rate and blood pressure
measurement, pain assessment, and surgical removal were
performed in a similar manner as for the control group
by the same surgeon and assistant. All postoperative
complications were managed appropriately and recorded.

The data were analyzed using the Student’s t-test (P
< 0.05) with a statistical software (SPSS version 11.5),
and interpreted in keeping with the objectives of this
study.

RESULTS

The operating times for the first and second surgical
removal of the lower third molars are shown in Fig. 4.
The difference was not statistically significant (P > 0.05).

This study also revealed that there was decreased pain
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225 4

215 4

First time (control group) Second time(study group)

Fig. 4. Operation times for the first and second lower third molar operations
are shown.

o

o

IS

©

N

111111%

Swelling Excessive bleedl ng - Locatiz ax ection  ne m n hmhlwollme of - Severepain ater
negeryn campl\ i

Fig. 5. Number of patients with postoperative complications are shown.

Table 2. Mean pain difference between the first (control group) and second (study group) surgical tooth-removal experiences

Mean difference between the first and second appointments Mean = SD P value
Increase in pain (VAS)” during the injection 14 = 26 0.780
Decrease in pain (VAS) during the surgery -13 = 34 0.062

Remark: "VAS, visual analog scale.

Table 3. Comparison of the mean hemodynamic changes in blood pressure and heart rate between the first (control group) and second (study group)

surgical tooth-removal experiences

Mean difference between the first and second appointments Mean = SD P value
Decrease in systolic blood pressure preoperatively 43 = 110 0.050°
Decrease in diastolic blood pressure preoperatively 48 = 123 0.050°
Decrease in heart rate preoperatively 72 = 9.8 0.001"
Decrease in systolic blood pressure during the injection 35 = 105 0.093
Decrease in diastolic blood pressure during the injection 35 = 8.1 0.032"
Decrease in heart rate during the injection 24 + 138 0.380
Decrease in systolic blood pressure post-injection 34 + 135 0.207
Decrease in diastolic blood pressure post-injection 27 = 115 0.234
Decrease in heart rate post-injection 3.0 = 108 0.152
Decrease in systolic blood pressure during the operation 8.0 = 179 0.027
Decrease in diastolic blood pressure during the operation 6.6 = 142 0.023"
Decrease in heart rate during the operation 43 + 140 0.121

‘indicates statistically significant changes

during the injection and increased pain during the surgery;
however, these findings were not statistically significant
(P > 0.05) (Table 2). The interpretation and derivation
of pain information from the VAS was based on the study
by Jensen [5], which was published in 2003 by the
American Pain Society; a score of 0-4 mm was regarded
as no pain, 5-44 mm as mild pain, 45-74 mm as moderate
pain, and 75-100 mm as severe pain.

Table 3 shows a significant decrease in the systolic
and diastolic blood pressure, and heart rate before the
surgery, diastolic blood pressure during the injection, and

systolic and diastolic blood pressure during the surgery
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(P < 0.05). These results were obtained from the analysis
of each parameter during the first (control group) and the
second (study group) operations. Moreover, Fig. 5 shows
the postoperative complications that occurred during this
study.

DISCUSSION

There are previous studies [16-18] that report that

anxiety and severe pain from dental procedures are related

to the hemodynamic changes. Dental procedures can
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cause fear in patients, which could further complicate oral
health care problems. Dental fear is related to
hemodynamic changes [16-18], and together with the
dental pain, hemodynamic changes also cause anxiety in
patients.

The reality of surgery, especially removal of lower
impacted third molars, causes severe pain. We used the
VAS to measure the pain associated with surgery [19],
based on the study by Jensen et al. [5], which regarded
a score of 0-4 mm as no pain, 5-44 mm as mild pain,
45-74 mm as moderate pain, and 75-100 mm as severe
pain.

During the first surgery, the patients did not have any
prior experience of surgery and the pain and anxiety
experienced might have been due to the increased
hemodynamic changes. However, during the second
surgery, the patients had a prior experience and hence,
the hemodynamic changes did not differ significantly
from the preoperative values. Therefore, anxiety had only
a slight effect on the hemodynamic changes during the
removal of lower impacted third molars.

This study also showed that the difficulty of impacted
tooth removal was not different between the study and
control groups, as the operating times did not show any
statistically significant difference, as seen in Fig. 4.

This study also identified an increase in the pain
perception during the second surgery, compared to the
first surgery; however, these results were not statistically
significant (P > 0.05). Pain perception is subjective;
hence, the results might have been affected by the
emotions of the patients, environment, and individual
experiences. Postoperative complications might also have
affected the perception of pain. Some of these factors
could not be controlled; however, they were minimized
as much as possible, so that the results of pain perception
would be least affected.

Measurement of the patient’s anxiety in this study was
performed using alterations of hemodynamic parameters,
such as blood pressure and heart rate [20-24]; however,
the results showed no statistically significant difference

in both the groups. Hence, decreased blood pressure and

heart rate might not be accurate parameters for determin-
ing the anxiety of patients in a clinical setting. The
instrument used to measure the vital signs might not have
been sensitive enough to differentiate minute changes,
which might have affected the statistical analyses.
Furthermore, variations in recording the time and human
errors during the recording of the vital signs might have
affected the results.

The study by Alemany-Martinez et al. in 2008 [15]
and other previous studies [17,25] claimed that there were
statistically insignificant alterations of the vital signs
during surgical impacted-tooth removal. This study
showed a significantly decreased heart rate, systolic blood
pressure, and diastolic blood pressure, especially pre-
operatively (P < 0.05); however, the data showed a
different trend for the other periods. Consistency of the
data might be affected by uncontrollable factors, such as
the characteristics of the impacted teeth, surgeon skills,
and data recording factors. It is impossible to control all
these factors in clinical practice; however, the errors can
be minimized so that the influence of these factors on
the blood pressure and heart rate remains negligible.

In this study, the local anesthetic agents administered
contained epinephrine as a vasoconstrictor, which would
have maintained the blood pressure and heart rate changes
during the operation. According to the studies by
Vasconcellos et al. [26] and Carrera et al. [27], anesthetic
and vasoconstrictor agents do not significantly affect the
alteration of heart rate and blood pressure. This
corresponds to the study by Frabetti et al. [20]. Hence,
the vital sign measurements could be used since the
influence of the vasoconstrictor was minimal.

In 2001, Fernieini et al. [28] reported significant alteration
of the hemodynamic parameters measured during a
surgical operation using a laser Doppler flowmeter,
especially before the local anesthetic injection; this
corresponds to our study, in which there was a significant
alteration of blood pressure and heart rate before the
surgery. We suggest the measurement of alterations in
the vital signs using a more sensitive tool than a digital

barometer, such as laser Doppler flowmeter, for more
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accurate results.

This study also found that an experience of surgical
impacted-tooth removal affected the hemodynamic
parameters. Decreased blood pressure and heart rate were
noted before and during the second surgery. The
alterations in hemodynamic parameters, such as the blood
pressure and heart rate, during surgical impacted-tooth
removal was within the normal range and clinically safe.
This study indicated that patients who had a prior
experience tended to be more relieved of anxiety;
however, a clear relation between an experience of
surgical impacted-tooth removal and pain perception in

patients was not found.
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