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     Abstract


Objective: This study assesses the changes in the haemodynamic parameters of normotensive patients that underwent surgical extraction of impacted mandibular third molars following the administration of Lidocaine Hydrochloride (HCl) 2% with Adrenaline 1:80,000.



Materials and methods: This prospective cohort study was conducted on 168 patients who presented at the outpatient clinic with the indication(s) for surgical extraction. Patients aged 18 years and above, whose SBP was between 90 mmHg - 120 mmHg and whose DBP was between 60 mmHg - 80 mmHg, were included in the study. The patients' HP was taken at four different time points, namely T1, T2, T3, and T4, using a pre-calibrated non-invasive electronic BP machine (ANDON BPM) and Pulse oximeter (CA-MI).



Statistical analysis was done using the Statistical Package for Social Sciences (IBM) 25.0 version. The significant level was set at a p-value of < 0.05 at a 95% confidence interval.



Results: All the SBP and DBP readings showed a gradual increase in values from SBP1 and DBP1 to SBP4 and DBP4, respectively, with a statistically significant difference (p < 0.001). The highest elevation was recorded between SBP1 and SBP4 at 12.2 mmHg change as well as between DBP1 and DBP4 at 11 mmHg change. There was an increase in the values of HR throughout the surgery, showing a statistically significant difference (P < 0.001). There was a decrease in the SPO2 values throughout the surgical extraction, with a statistically significant difference of (p < 0.001).



Conclusion: This study revealed an increase in systolic blood pressure, diastolic blood pressure and heart rate but a decrease in the oxygen saturation level of the patients. There was a statistically significant change in the haemodynamic parameters across all four points studied.
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Introduction




Hemodynamic parameters (HP) are the important factors that determine cardiac function and those values that have to do with the efficacy of circulatory and respiratory systems in terms of organ perfusion and tissue oxygenation [1]. These parameters are the fundamental blood pressure (BP), heart rate (HR) and oxygen saturation level (SPO2) [2]. All these parameters can be derived when the concerned individuals are closely monitored to provide feedback on their overall safety when undergoing certain invasive surgical procedures, such as surgical extraction of the impacted mandibular third molars [2]. Surgical extraction of the impacted mandibular third molar is one of the most common operations performed in the oral and maxillofacial surgery clinic [3]. Unusual reaction is sometimes observed because of the physical stress, dental fear, psychological factors, painful stimuli and the action of the local anaesthetic agent that those individuals are exposed to during the procedure [3]. Assessment of HP is a reliable way to measure stress experienced by subjects during dental procedures [4].



The pain perceived during dental treatment can trigger endogenous catecholamine release, which can lead to changes in HP, such as an increase in BP and HR, which may even produce cardiac arrhythmia.



Local anaesthesia administered during dental procedures controls pain, but it does not affect the psychological stress of the clinical environment, or the annoyance associated with oral manipulations [5]. All these may also contribute to the changes seen in the HP of such individuals [5].



Local anaesthetic agents (LAA) are combined with a vasoconstrictor, most commonly Adrenaline, a natural hormone released by the adrenal medulla [6]. The overall effect of Adrenaline is the vasoconstriction in the blood vessels and consequent rise in cardiac function, which is seen as an increase in heart rate and cardiac output [7,8]. Adrenaline exerts its maximum action three minutes after injection, and the effect persists for about 30 minutes [6]. Some authors reported a significant increase of about (5-12 mmHg) in SBP in patients subjected to root scaling and planning using LAA with a vasoconstrictor [7,9,10]. Over the years, there have been controversies over using vasoconstrictors combined with LAA [9], causing an undesirable change in the HP of subjects undergoing dental procedures.



Even a short conversation between the dental surgeon and the patient before the procedure in the clinical setting raised the SBP by 5 to 6 mmHg, whereas waiting in the dental chair may raise the heart rate by an estimation of 12 bpm increase [9].



It is sometimes important to record and monitor patients' HP during surgical extraction of impacted mandibular third molars to immediately discover the increased risk that such patient is predisposed to before, during and after the procedure to predict or diagnose it early enough for possible prevention of consequent complications [2,11].



This study assessed the changes in the haemodynamic parameters of normotensive subjects that underwent surgical extraction of impacted mandibular third molars following the administration of Lidocaine Hydrochloride (HCl) 2% with Adrenaline 1:80,000.


Objective




This study assesses the changes in the haemodynamic parameters of normotensive patients that underwent surgical extraction of impacted mandibular third molars following the administration of Lidocaine Hydrochloride (HCl) 2% with Adrenaline 1:80,000.


Methods




This prospective cohort study was conducted on 168 subjects aged 18 years and above who presented at the outpatient clinic with the indication(s) for surgical extraction of at least one mandibular third molar and met the inclusion criteria. This study was conducted from July 2020 to February 2021 at the Oral and Maxillofacial Surgery Department, Lagos State University Teaching Hospital (LASUTH), Ikeja, Lagos, Nigeria.



Patients aged 18 years and above, whose SBP was between 90 mmHg - 120 mmHg and whose DBP was between 60 mmHg - 80 mmHg, were included in the study. However, patients with routine contraceptive usage, steroid usage, debilitating medical conditions, alcohol abuse, tobacco and pregnant women were excluded from this study.



HP of the patients, which were taken at the four different time-points, namely T1, T2, T3, and T4, using a pre-calibrated non-invasive electronic BP machine (ANDON BPM) and Pulse oximeter (CA-MI).



T1; was the first time point in the waiting room when the first haemodynamic parameters (HP) were taken and recorded. It was 15 minutes before the start of surgery. The HP taken were first SBP (SBP1), first DBP (DBP1), first HR (HR1) and first SPO2 (SPO21).



T2; was the second time-point on the dental chair, 4 minutes after LAA administration, when the second HP was taken and recorded. They were the second SBP (SBP2), second DBP (DBP2), second HR (HR2) and second SPO2 (SPO22).



T3; was the third time-point, immediately after ostectomy, when the third HP were taken and recorded. They were the third SBP (SBP3), third DBP (DBP3), third HR (HR3) and third SPO2 (SPO23).



T4; was the fourth time-point, 15 minutes after tooth removal, when the fourth HP were taken and recorded. They were the fourth SBP (SBP4), fourth DBP (DBP4), fourth HR (HR4) and fourth SPO2 (SPO24).



All the patients had surgical extraction of the mandibular third molar under local anaesthesia by one of the researchers employing the buccal guttering technique. Patients were reviewed a day postoperatively, then one week (for suture removal).



Statistical analysis was done using the Statistical Package for Social Sciences (IBM) 25.0 version. The significant level was set at a p-value of < 0.05 at a 95% confidence interval.


Result




168 subjects with impacted mandibular third molars who satisfied the inclusion criteria were recruited, and their haemodynamic parameters were recorded and analyzed for this study. The overall mean age was 33.8 ± 10.5 years, with a female to a male ratio of 1.6:1 (Table 1).



All the SBP and DBP readings showed a gradual increase in values from SBP1 and DBP1 to SBP4 and DBP4, respectively, with a statistically significant difference (p < 0.001) (Table 2). The highest elevation was recorded between SBP1 and SBP4 at 12.2 mmHg change as well as between DBP1 and DBP4 at 11 mmHg change (Table 3).



Table 4 revealed an increase in the values of HR throughout the surgery, showing a statistically significant difference (P < 0.001). There was a decrease in the SPO2 values throughout the surgical extraction, with a statistically significant difference of (p < 0.001) (Table 5).


Discussion




Several works on haemodynamic parameters of subjects undergoing surgical extraction of impacted mandibular third molar have been published [2,3,7,12-14], but none has been done in Nigeria. Most of those published works gave contradictory results [2,3,12,14]. Ping, et al. [15] reported an increase in SBP, DBP and HR of patients that had surgical extraction of their impacted mandibular third molar; and a drop in HR values during ostectomy while SBP and DBP values dropped after tooth removal. Meanwhile, Stella, et al. reported decreased DBP but increased HR values after LAA injection [3].



This study recorded low SBP (SBP1) in the waiting room. It contrasted with some studies where the highest SBP values were taken in the waiting room [15-17]. The low SBP1 found in our study may be because patients had presurgical counselling and reassurance in the waiting room.



SBP2 (SBP after LAA administration) was high, which was in consonance with the findings of some investigators [18,19]. Increased SBP2 was due to increased plasma epinephrine level after LAA injection [16,17]. Epinephrine in LAA leaks into the systemic circulation to cause increased SBP2 [16,17].



We observed an increase in SBP after ostectomy (SBP3), which was similar to the findings of Gadve, et al. [20], Alemany Martinez, et al. [2] and Ping, et al. [14] However, Pablo Tarazona Alvarez, et al. published a contrary low value [21]. The high SBP3 value discovered in this research may be attributed to the effect of the vibration of the instrument used for bone removal.



Our study revealed a higher value for SBP4, which was at variance with the findings of Sindel, et al. [22], and Alemany Martinez, et al. [2], who published a lesser value of SBP after tooth removal. Higher SBP4 values gotten in our work may be related to subjects becoming fatigued later in the surgery.



DBP1 (DBP taken in the waiting room) was low. It was in contrast with the results of some authors who found high DBP1 [20,21]. The reason for low DBP in our study could be attributed to the fact that DBP1 was recorded in the waiting room, where patients had presurgical counselling.



High DBP2 (DBP gotten after LAA administration) was found in our work. This is similar to some previous studies [20,23]. However, Reyes Fernandez, et al. found no change in DBP in the waiting room or after LAA administration [24]. The higher DBP2 values recorded in this work had been documented due to the action of exogenous catecholamines present in LAA [25]. It may also be due to the effect of the anticipation of injection and pain during the injection.



High DBP3 (DBP values discovered after bone removal) corresponds to previous works [2,25]. The high value may be due to the psychosomatic response exhibited by subjects undergoing surgical procedures [20]. The highest value of DBP was assessed 15 minutes after tooth removal (DBP4). This agreed with the results of some authors [14,20], but at variance with researchers who published low DBP4 values [2,3]. This increase was associated with a strong anticipatory response of the subject to a stressful event [20].



Our low HR1 values are contrary to previous studies [14,20,21], but agree with the results of Alemany Martinez, et al. [2]. The low HR1 probably could be a result of the preoperative counselling in the waiting room. High HR reading was taken in our study after LAA administration (HR2). The outcome of some studies supported this [3,13,14,20]. This high HR2 may be due to endogenous epinephrine release from emotional stress [23].



Some researchers similarly recorded high HR (HR3) values during ostectomy [3,14] while some published low results [2,21]. High HR3 obtained in this study during ostectomy may be a result of an alarming reaction manifested by the hypothalamus-oriented vasoconstriction and vasodilation in patients undergoing tooth extraction [20].



High HR4 in our study was at variance with the results in some published studies that recorded lower values [3,14]. High HR4 may be due to patients' still in sight of all the used surgical instruments.



Our research yielded high results of SPO2 in the waiting room (SPO21), but some studies gave low results [26]. The high SPO21 may be because patients could breathe adequately because there is no obstruction either from the surgeon's hand or instrument at this period.



After LAA administration in our study, SPO2 (SPO22) values were reduced, which was in support of the work of Abu Mostafa, et al. who found reduced SPO2 after LAA injection even in routine extraction [13] but was not in agreement with the findings of some authors who got higher SPO22 values [2,13,17,27]. Desaturation had been documented to be due to stress-related oxygen consumption of tissues in response to increased circulating catecholamines [28].



During ostectomy, the values of SPO2 (SPO23) in our study were further reduced, which was similar to the results of Gadve, et al. [20]. Reduced SPO23 found in this study could be due to patients who were mouth breathers whose breathing was partially impaired when the surgeon worked in the mouth [29]. It may also be due to the inability of subjects to take a very deep breath during the period of bone removal. Some published works found an increase in SPO2 after tooth removal [2,20], which contrasts with the results in this study. However, some researchers reported similar findings [13,29]. The reason for the decrease in SPO24 had been reported to be a result of an increase in myocardial oxygen consumption that usually occurs in tooth extraction [29].


Conclusion




After comparison and analysis, this study that assessed the change in the haemodynamic parameters of normotensive subjects undergoing surgical extraction of impacted mandibular third molars revealed changes in all the haemodynamic parameters evaluated. The changes were an increase in the systolic blood pressure, diastolic blood pressure and heart rate but a decrease in the oxygen saturation level of the subjects. There was a statistically significant change in the haemodynamic parameters across all the four points studied.


   

Table 1: Socio-demographic characteristics in 168 Nigerian subjects for third molar surgical disimpaction. View Table 1





Table 2: Mean systolic blood pressure (SBP) and mean diastolic blood pressure (DBP) measurements. View Table 2





Table 3: Changes in the systolic blood pressure (SBP) and diastolic blood pressure (DBP) measurements. View Table 3





Table 4: The subjects' mean heart rate (HR) and the mean oxygen saturation level (SPO2) measurement. View Table 4





Table 5: Changes in the subjects' heart rate (HR) and the oxygen saturation level (SPO2) measurements. View Table 5




 
References

 




 
		
		
			Meng L, Heerdt PM (2016) Perioperative goal-directed haemodynamic therapy based on flow parameters: A concept in evolution. Br J Anaesth 117: 3-17.
		
	

		
		
			Alemany Martínez A, Valmaseda Castellón E, Berini Aytés L, et al. (2008) Hemodynamic changes during the surgical removal of lower third molars. J Oral Maxillofac Surg 66: 453-461.
		
	

		
		
			Stella PE, Falci SG, Coelho VS, et al. (2018) Hemodynamic behavior in third molarsurgeries using lidocaine or articaine. Int J Odontostomat 12: 76-85.
		
	

		
		
			Agani ZB, Benedetti A, Krasniqi VH, et al. (2015) Cortisol level and hemodynamic changes during tooth extraction at hypertensive and normotensive patients. Med Arch 69: 117-122.
		
	

		
		
			Faraco FN, Armonia PL, Simone JL, et al. (2003) Assessment of cardiovascular parameters during dental procedures under the effect of benzodiazepines: A double-blind study. Braz Dent J 14: 215-219.
		
	

		
		
			Balakrishnan R, Ebenezer V (2013) Contraindications of vasoconstrictors in dentistry. Biomed Pharmacol J 6: 409-414.
		
	

		
		
			Silvestre FJ, Salvador Martínez I, Bautista D, et al. (2011) Clinical study of hemodynamic changes during extraction in controlled hypertensive patients. Med Oral Patol Oral Cir Bucal 6: e354-e358.
		
	

		
		
			Niemi G (2005) Advantages and disadvantages of adrenaline in regional anaesthesia. Best Pract Res Clin Anaesthesiol 19: 229-245.
		
	

		
		
			Shah HA, Nanjunda Swamy KV, Kulkarni S, et al. (2017) Evaluation of dental anxiety and hemodynamic changes (Sympatho-Adrenal Response) during various dental procedures using smartphone applications v/s traditional behaviour management techniques in pediatric patients. Int J Appl Res 3: 429-433.
		
	

		
		
			Meechan JG (1996) Epinephrine, magnesium, and dental local anesthetic solutions. Anesth Prog 43: 99-102.
		
	

		
		
			Meechan JG, Rawlins MD (1988) The effects of two different dental local anesthetic solutions on plasma potassium levels during third molar surgery. Oral Surg Oral Med Oral Pathol 66: 650-653.
		
	

		
		
			Raocharernporn S, Boonsiriseth K, Khanijou M, et al. (2017) Hemodynamic changes and pain perception-related anxiety after experiencing an impacted-tooth removal: Clinical practice outcome. J Dent Anesth Pain Med 17: 105-111.
		
	

		
		
			AbuMostafa N, AlShowaikhat F, AlShubbar F, et al. (2015) Hemodynamic changes following injection of local anesthetics with different concentrations of epinephrine during simple tooth extraction: A prospective randomized clinical trial. J Clin Exp Dent 7: e471-476.
		
	

		
		
			Ping B, Kiattavorncharoen S, Durward C, et al. (2015) Hemodynamic changes associated with a novel concentration of lidocaine HCl for impacted lower third molar surgery. J Dent Anesth Pain Med 15: 121-128.
		
	

		
		
			Al-Samman AA (2017) Evaluation of Kharma scale as a predictor of lower third molar extraction difficulty. Med Oral Patol Oral Cir Bucal 22: e796-e799.
		
	

		
		
			Nichols C (1997) Dentistry and hypertension. J Am Dent Assoc 128: 1557-1562.
		
	

		
		
			Hashemipour MA, Tahmasbi Arashlow M, Fahimi Hanzaei F (2013) Incidence of impacted mandibular and maxillary third molars: A radiographic study in a Southeast Iran population. Med Oral Patol Oral Cir Bucal 18: e140-145.
		
	

		
		
			Nakamura Y, Matsumura K, Miura K, et al. (2001) Cardiovascular and sympathetic responses to dental surgery with local anesthesia. Hypertens Res 24: 209-214.
		
	

		
		
			Liau FL, Kok SH, Lee JJ, et al. (2008) Cardiovascular influence of dental anxiety during local anesthesia for tooth extraction. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 105: 16-26.
		
	

		
		
			Gadve VR, Shenoi R, Vats V, et al. (2018) Evaluation of anxiety, pain, and hemodynamic changes during surgical removal of lower third molar under local anesthesia. Ann Maxillofac Surg 8: 247-253.
		
	

		
		
			Tarazona Álvarez P, Pellicer Chover H, Tarazona Álvarez B, et al. (2019) Hemodynamic variations and anxiety during the surgical extraction of impacted lower third molars. J Clin Exp Dent 3: e27-e32.
		
	

		
		
			Sindel A, Altay MA, Yıldırımyan N, et al. (2017) Does third molar surgery alter cardiac parameters? Brazilian Research in Pediatric Dentistry and Integrated Clinic 17: 1-10.
		
	

		
		
			Karm MH, Park FD, Kang M, et al. (2017) Comparison of the efficacy and safety of 2% lidocaine HCl with different epinephrine concentration for local anesthesia in participants undergoing surgical extraction of impacted mandibular third molars: A multicenter, randomized, double-blind, crossover, phase IV trial. Medicine 96: e6753-6760.
		
	

		
		
			Gbotolorun OM, Arotiba GT, Ladeinde AL (2007) Assessment of factors associated with surgical difficulty in impacted mandibular third molar extraction. J Oral Maxillofac Surg 65: 1977-1983.
		
	

		
		
			Chu FC, Li TK, Lui VK, et al. (2003) Prevalence of impacted teeth and associated pathologies-a radiographic study of the Hong Kong Chinese population. Hong Kong Med J 9: 158-163.
		
	

		
		
			Matsumura K, Miura K, Takata Y, et al. (1998) Changes in blood pressure and heart rate variability during dental surgery. Am J Hypertens 11: 1376-1380.
		
	

		
		
			Osunde OD, Bassey GO (2016) Pattern of impacted mandibular third molars in Calabar, Nigeria. Afr J Med Health Sci 15: 14-17.
		
	

		
		
			Matthews RW, Malkawi Z, Griffiths MJ, et al. (1992) Pulse oximetry during minor oral surgery with and without intravenous sedation. Oral Surg Oral Med Oral Pathol 74: 537-543.
		
	

		
		
			De Morais HHA, de Santana Santos T, da Costa Araújo FA, et al. (2012) Hemodynamic changes comparing lidocaine HCl with epinephrine and articaine HCl with epinephrine. J Craniofac Surg 23: 1703-1708.
		
	







								
    

  

