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ABSTRACT:

Background: Pain and anxiety are common symptom in dental practice, and they involved in the alteration of the hemodynamic
responses. Aim: This study aimed to demonstrate the role of a patient's experience with pain in the hemodynamic responses that
observed in the practice of tooth extraction. Materials and Methods: This observational cohort study was carried in the Clinics of
Dentistry at the Department of Dentistry in the Al-Rafidain University College in Baghdad-Iraq through 2019. A total number
of 70 patients (48 males and 22 females) aged 15-66 years were included in this study. The authors assessed the severity of the pain
by using visual analogue scale (VAS), the anxiety by using Corah's Dental Anxiety Scale-Revised and the hemodynamic responses,
including heart rate, blood pressure, arterial stiffness, and myocardial work stress before and after teeth extraction. Results: females
expressed pain, anxiety and changes in the hemodynamic responses more than males. The VAS score is significantly and inversely
correlated with age (r= -0.314, p=0.008). Anxiety is significantly correlated with heart rate (r=0.244, p=0.042) and myocardial
work stress (r=0.232, p=0.05). The VAS score was significantly less in patients who previously experienced pain due to the
concomitant illnesses while the mean +SD of the hemodynamic responses were significantly higher than the corresponding values
of patients without pain experience. Conclusion: there are many factors influencing the level of anxiety and pain, and patients
with previous history of pain due to other discases are at risk of activation of hemodynamic responses.

KEYWORDS: Tooth extraction, Pain, Anxiety, Hemodynamic responses, Pain experience, extraccion de dientes, Dolor, ansiedad,
Respuestas hemodindmicas, Experiencia de dolor.

RESUMEN:

Antecedentes: el dolor y la ansiedad son sintomas habituales en la prictica odontoldgica, ¢ intervienen en la alteracién de las
respuestas hemodindmicas. Objetivo: Este estudio tuvo como objetivo demostrar el papel de la experiencia de un paciente con el
dolor en las respuestas hemodindmicas que observa en la prictica de la extraccién dentaria. Materiales y métodos: Este estudio de
cohorte observacional se llevé a cabo en las Clinicas de Odontologia del Departamento de Odontologia del Colegio Universitario
Al-Rafidain en Bagdad-Irak hasta 2019. Un total de 70 pacientes (48 hombres y 22 mujeres) de entre 15y 15 afios. En este estudio
se incluyeron 66 afios. Los autores evaluaron la gravedad del dolor mediante el uso de una escala analdgica visual (EVA), la ansiedad
mediante el uso de la Escala de ansiedad dental revisada de Corah y las respuestas hemodindmicas, incluida la frecuencia cardfaca,
la presion arterial, la rigidez arterial y el estrés del trabajo del miocardio antes y después de la extraccién de los dientes. Resultados:
las mujeres expresaron mds dolor, ansiedad y cambios en las respuestas hemodindmicas que los hombres. La puntuacién EVA
se correlaciona de forma significativa e inversa con la edad (r= -0,314, p=0,008). La ansiedad se correlaciona significativamente
con la frecuencia cardiaca (r=0,244, p=0,042) y el estrés laboral del miocardio (r=0,232, p=0,05). La puntuacién EVA fue
significativamente mas baja en pacientes que previamente experimentaron dolor debido a enfermedades concomitantes, mientras
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que la media £DE de las respuestas hemodindmicas fue significativamente mds alta que los valores correspondientes de pacientes
sin experiencia de dolor. Conclusién: son muchos los factores que influyen en el nivel de ansiedad y dolor, y los pacientes con
antecedentes previos de dolor por otras enfermedades tienen riesgo de activacion de respuestas hemodindmicas.

INTRODUCTION

Lidocaine is the most common anesthetic agent used to block the inferior alveolar nerve, and prevent the pain
that associated the tooth extraction. Some authors believed to use other substances to potentiate the effect of

lignocaine e.g. mannitol ' It has been found that injection of lignocaine by computer-controlled device is a

satisfactory method to reduce the pain and cardiac response during tooth extraction in children 2 In addition
to the pain, the patient under the tooth extraction complained from anxiety. Anxiety is common among
young-age patients and a higher Corah's Dental Anxiety scale score was observed before administration of

lignocaine 3 In children aged 6-9 subjected to different dental procedures, including assessment of caries,
topical fluoride application, endodontic treatment and tooth extraction, anxiety significantly observed at the
moment of these procedures®. Jeddy et al (2018) conducted a survey study on the 300 patients aged > 18 years
and found that anxiety is more common among females and professional patients compared with the males

(65.2% versus 34.8%) and (66.9% versus 33.1%), respectively.> Moreover, the frequency of the dental visit

also directly impacts the anxietyS . Anxiety is associated with the cardiovascular response, including increased
heart rate and labile blood pressure, during anesthesia3. Gadve et al (2019) observed that the blood pressure

increased during ostectomy/tooth sectioning while the heart rate increased after tooth extraction . Heart
rate variability is a good marker for assessing the stress during the dental extraction, and dental experience is
directly correlated with the patient's anxiety” . Pain during the surgical procedure of extraction causes anxiety
and both of them may impact an adverse effect on the cardiovascular response. The aim of this study is to
demonstrate the hemodynamic response before and after dental extraction and to relate these responses to
the pain and anxiety. Moreover, this study also investigates the effect of patient's experience with pain on
the cardiovascular response.

MATERIALS AND METHODS

The Scientific, Ethical Committee at the Al-Rafidain University College approved this study. The study
conducted according to the guidelines of the Helsinki Declaration, and any device or medical intervention
should be harmless and the patient if free to withdraw from the study at any time. Each patient signed
a consent form prior to include in the study. This study was done in the Clinics of Dentistry in the
Department of Dentistry in the Al-Rafidain University College in Baghdad-Iraq through 2019. Consultants
of Prosthodontics referred the patients for tooth extraction. All the patients had a previous dentist visit for
tooth extraction with a duration ranged between 2 months and 10 years. Schematic diagram-1 showed the
frequency distribution of extracting teeth in respect to its position.

Patients with hypertension and diabetes were under control before tooth extraction. Patients with a
history of previous ischemic heart disease, cardiac arrhythmias, and heart failure were excluded from the
study. The authors assessed the severity of the pain by using visual analogue scale (0-10). Scores for no pain:
0-2, mild pain: 3-4, moderate pain: 5-6, severe pain: 7-8, and worst pain: 9-10. Anxiety was assessed by using
Corah's Dental Anxiety Scale-Revised which composed from 4 multiple choice stem questions, and each one
consisted of 5 options. Score for mild anxiety: <9, moderate anxiety: 9-12, high anxiety: 13-14, and severe
anxiety (phobia): 15-20). Heart rate and blood pressure were measured at sitting position after a few minutes
rest, and the mean of three readings is considered. The following hemodynamic responses were determined:

Pulse pressure (mmHg) = systolic blood pressure minus diastolic blood pressure
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Pulse pressure index as a marker of arterial stiffness ===z

Mean arterial blood pressure (mmHg) = diastolic blood pressure + (%Ipulse pressure).
Myocardial work stress = wrm

Scores of hemodynamic response: Low: 100-149.9, Low intermediate: 150-199.9, Intermediate:
200-249.9, High intermediate: 250-299.9, High: > 300

The authors examined and interviewed each patient before extracting tooth and after tooth extraction.
The authors recorded the characteristic features of the patients, including history of concomitant diseases.
Concomitant diseases were sub-grouped to those presented with pain and frequently treated with pain
killers, antidepressants and mood stabilizing agents. This group is considered as patient's experience
pain, which included patients with a history of migraine, tension headache, fibromyalgia, chronic fatigue
syndrome, myofacial syndrome, restless leg, chronic neck and back pain. Second group included patients
with systemic chronic diseases, including controlled hypertension, diabetes mellitus, stable previous ischemic
heart disease, thyroid gland disorders and epilepsy. None of the patients used pain killers at least 24 hours
before extraction. The dentist planned his surgical procedure to extract only one tooth.

A total number of 70 patients (48 males and 22 females) aged 15-66 years were included in this study.
The results are presented as number, percentage, median, interquartile range and mean + SD. The data were
analysed using two-tailed paired t-test taking, and a simple Pearson's correlation test. The P-value of < 0.05 is
considered significant. The statistical analysis and the illustration of the figure were done by using the Excel
2007 software.

REsULTS

Table 1 shows the characteristics of the participants enrolled in this study. A female to male ratio was 1:2.18
with a non-significant (p=0.115) lower age. 27.1% of the participants were current smokers and 20% of the
participants were ex-smokers. A wide pattern of co-morbidities was observed. 27.1% of patients had a history
of hypertension, diabetes mellitus, ischemic heart disease and thyroid gland disorders (Table 1). 36 out of
70 (51.4%) participants had a history of neuro-fibro-muscular pains including migraine, tension headache,
fibromyalgia, chronic fatigue syndrome, myofacial syndrome, chronic neck and back pain (Table 1).

TABLE 1
Frequency distribution of extracted tooth according to its position

Central incisor
Lateral incisor
Carline

First prermolar
Second prermolar
First mmolar
Secornd molar
Third rmolar

Upper left Upper right
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Third rmolar
Secornd molar
First molar
Second premolar
First prermolar
Carine

Lateral incisor
Central incisor

Lower left Lower right
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Different therapeutic modalities were used by participants at the time of enrollment in this study. The
median values of VAS for pain and DAS-R among females were higher than the corresponding values among
males which accounted 6.0 and 1.47 folds. Hemodynamic determinants were within normal levels, and
females showed a higher hemodynamic response, represented by rate pressure product than males, which
accounted an increment of 3.2% (Table 2). The frequency distribution of patients, according to the score
of the pain is: no pain: 43, mild: 14, moderate: 9, severe :2, and worst: 2, and the frequency distribution of
complaining anxiety are: mild: 36, moderate: 21, high: 4, and severe: 9.

TABLE 2:
Clinical assessments of patients before extraction

Yariables Females (n=22) Males (n=4%) Total (n=70
Wisual analogue score 2.0 (0.25-4.0) 0.5 (0-3.0) 15 0-4.0)
Dental Anxiety Scale-revised score 11.0(7.0-12.75) FEEO-11.0) 20E0-120

Heart rate (beat/mmin)

Svstolic blood pressure (rrmHg)
Diastolic blood pressure (rrumHg)

Pulse pressure (mrmHg)
Pulse pressure index

Mean arterial blood pressure (rumHg)

80.5 (F5.75-91.5)
120.0(115.5-139.5)
74.0(70.0-50.0)
43.5 (41.5-559.00
0.411 (0.353-0.435)
90.65 (85.85-97.64)

Fate pressure product qryocardial work stress) | 105.9 (86.43-118.4)

800 (F0.0-30.00
127.5(120.0-140.5)
76.0(70.0-53.25)
1.0 (42.75-60.0)
0.392 (0.363-0.441)
93.32(587.23-101.95)
102.7 (95.2-114.3)

80.0 (70.25-30.0)
122.0(119.0-140.0)
75.5(F0.0-81.75)
50.0 (42.25-60.0)
0,403 (0.365-0.438)
92.65 (86.65-95.958)
103.0 (93.2-115.2)

Clinical assessment of each participant, before the procedure of tooth extraction was done, showed that
there were non-significant correlations between the visual analogue score for pain with the DAS-R or any
of hemodynamic determinants (Table 3). Significant positive correlations between the DAS-R with the
heart rate and myocardial stress (Table 3) were observed. Figure 1 shows that there is a significant inverse
correlation between the VAS for pain with the age (r=-0.314, p=0.008), while a non-significant correlation
(r=40.049, p=0.687) between DAS-R with age observed.

TABLE 3:
Correlation between VAS and DAS with the hemodynamic responses

YWariables Visual analogue scale (score) | Dental Anxiety Scale-Revised (Score)
Wisual analogue scale (Score)

Dental Anxiety Scale-Revised (score) 0035 (0.775)

Heart rate (fbeatjmin) 0,158 (0.192) 0.244 (0.042)
Systolic blood pressure (runHg) -0 187 (0.122) 0035 (0.776)
Diastolic blood pressure (runHg) -0.158(0.191) 0.119{0.326)
Fulse pressure (mumHg) -0.128(0.291) -0.41 (0.736)
Pulse pressure index -0.043 (0.722) —0.080 (0820
Mean arterial blood pressure (mmHg) -0 189{0.116) 0087 {0.472)

Rate pressure product (peatjmin monHg) | 0.0068 (0.951) 0.232 (0.050)
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Correlation between age (independent) and the VAS score (r=-0.314, p=0.008) and the DAS-R score
(r=40.049, p=0.687). VAS: visual analogue scale for pain, DAS-R: Dental Anxiety Scale-Revised)

Table 4 shows that the procedure of tooth extraction does not produce a non-significant increment in
the hemodynamic determinants, while the pressure pulse index, as a determinant of arterial stiffness was
decreased to 99 % of the pre-extraction value.

TABLE 5
effects of dental extract procedure on the VAS for pain DASR and

hemodynamic determinants and response according to comorbidities of pain

Determinants Eefore A frer

History wath  MNo-history p-value History with  No-history p-value

pain m=34) of pain pain m=34) of pain

M=) mn=3a)

YWisual 1.53+x2.14 2.8912.92 0028
analogue
sCore
DAS-R 3.33x4.45 3.75x4.13 0.541
Heart rate 21.3£13.1 82.1x12.3 0.763 B2.8x11.4 83112 4 0916
Systolic blood 135 1+15.8 1220174 0002 135.0x18.4 122.3x139.0 0011
pressure
Diastolic 796x£85 724+1032 0.007 Froaxlll 757124 0423
blood
pressure
FPulse SLoxlZ 6 45 6x14.0 0.035 571180 47 6x19.4 0038
pressure
Pulse 04070059 03340077 0413 041720092 0378+0106 0103
pressure
index
Mean arterial 95.1x9.8 296x11.2 0.001 969x11.1 915118 0052
blood
pressure
Rate pressure 109.5x21.2 99.3x15.9 0.043 111.4+13.6 102.+£19.7 0.044
product
[rmyocardiurm

wWiork stress)

The results are expressed as mean + SD. P-value was calculated using two-tailed student's t-
paired test. VAS: visual analogue scale score for pain, DAS-R: dental anxiety scale-revised score.

The results are expressed as mean + SD. P-value was calculated using two-tailed student’s t-paired test. VAS:
visual analogue scale score for pain, DAS-R: dental anxiety scale-revised score.
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Di1scussioN

The results of this study show there is more than one factor which influences the expression of pain, anxiety
and cardiovascular responses that associated tooth extraction. These factors are the sex, age, and experience of
pain due to the concomitant illnesses which usually present with pain. Females are more likely to express pain
and anxiety during her visit to the dental clinics. This observation is in agreement with the other studies 8 The
median score of VAS in males is 0.5 and in the females is 3.0 indicating the patients experience mild pain and

this score is in agreement with other studies ? . The median value of the anxiety tooth extraction is 8.0 which

is less than a corresponding anxiety score that reported by Cui et al (2019) ' which accounted a mean +
SD of 10.21+ 3.29, and females reported a higher anxiety score as our observations. We observed that males
responded to the dental extraction by higher values of cardiovascular indices than females. This observation
is contradictory to the results to other studies which found a significantly high blood pressure due to the pain
and anxiety was observed in females aged 6-12 years old11. The reason behind this contradictory is related
to the design of the study.

Pain is not the cause of the cardiovascular responses as there are non-significant correlations between
the score of VAS and the hemodynamic changes while anxiety is responsible for increasing heart rate and
myocardial work stress (Table 3). This observation confirmed other studies that showed anxiety is responsible
for dysfunction of the autonomic nervous system during the dental surgical procedure represented by
variability in the heart rate '*. Dental anxiety score correlated positively with the myocardial work stress,
which is in the range of low stress (100-159.9). There is evidence that anxiety per se is a cause of non-cardiac
chest pain '?. Therefore, it is necessary to alleviate the anxiety during dental surgical procedure in order
to prevent the myocardial work stress which may lead to the myocardial ischemia. A significant inverse
correlation between the age and the VAS score is observed in this study. This observation is in agreement
with others who reported a higher rate of VAS-score in dental pediatrics 14 and patients over 18 years old
have a low level of anxiety and pain °. Pain tolerance is an important factor that determines the level of
anxiety and pain during dental extraction '°. We observed that patients who experience pain due to the extra-
dental causes can tolerate the pain and they have a level of anxiety and pain. Moreover, the hemodynamic
responses are significantly higher in patients who tolerated the pain which indicates that there are other
reasons that involved in activation of the autonomic sympathetic nervous system during dental extraction.

This observation is in agreement with Le study 7 which found that there is no relationship between the
anxiety level and the heart rate variability. Moreover, patients with chronic disorders e.g. diabetes, thyroid
gland dysfunction are more likely to have dysfunction of autonomic nervous system, therefore, we expected
a blunted hemodynamic response to the fear stress of dental extraction.

CONCLUSION

There are many factors influencing the level of anxiety and pain and patients with previous history of pain
due to other diseases are at risk of activation of hemodynamic responses.
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