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Perbandingan Bupivakain 0,25% dengan Kombinasi Bupivakain 0,25% dan Deksametason 8 mg pada Blok Transversus Abdominis Plane dengan Panduan Ultrasonografi sebagai analgesia Pascahisterektomi 
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Abstrak
Analgesia dinding abdomen anterior dan lateral dapat dilakukan dengan blok transversus abdominis plane (TAP). Penelitian ini bertujuan untuk menilai waktu kebutuhan analgesik pertama dan skor nyeri 2, 4, 6, 12, 24 jam pascahisterektomi antara bupivakain 0,25% dengan kombinasi bupivakain 0,25% dan deksametason 8 mg pada blok TAP. Penelitian menggunakan uji klinis acak terkontrol buta tunggal, dilakukan di Rumah Sakit dr. Hasan Sadikin (RSHS) Bandung pada bulan Oktober–Desember 2017. Pasien dibagi menjadi grup bupivakain 0,25% (grup B, n=20) dan grup kombinasi bupivakain 0,25% deksametason 8 mg (grup BD, n=20). Uji statistik menggunakan uji t berpasangan, uji Wilcoxon, dan uji Chi‒Square. Hasil penelitian mengungkapkan waktu kebutuhan analgesik pertama lebih lama pada grup BD (866,45±98,11 menit) dibandingkan grup B (352,75±43,32 menit) dengan perbedaan signifikan (p<0,05). Median skor nyeri  pascahisterektomi grup BD pada 4 jam (1), 6 jam (2), 12 jam (2), dan 24 jam (2) lebih rendah dibandingkan grup B dengan median skor nyeri 4 jam (2), 6 jam (3), 12 jam (4), dan 24 jam (3), dengan perbedaan signifikan (p<0,05). Simpulan penelitian ini adalah kombinasi bupivakain 0,25% dan deksametason 8 mg pada blok TAP menghasilkan waktu kebutuhan analgesik pertama lebih lama dan skor nyeri pascahisterektomi lebih rendah dibandingkan dengan bupivakain 0,25%.

Kata kunci: Blok transversus abdominis plane, deksametason, skor nyeri, waktu kebutuhan analgesik pertama


Comparison of Bupivacaine 0.25% with Combination Bupivacaine 0.25% and Dexamethasone 8 mg on Transversus Abdominis Plane Block Ultrasound-guided as Post Hysterectomy Analgesia

Abstract
Analgesia for the anterior and lateral abdominal wall can be provided by the transversus abdominis plane (TAP) block. This study was aimed to evaluate the time to first analgesic requirement and post hysterectomy pain scores at 2, 4, 12, 24 hours between bupivacaine 0.25% with combination bupivacaine 0.25% and dexamethasone 8 mg on TAP block. The study used randomized single-blind controlled trial method,  performed in dr. Hasan Sadikin Hospital (RSHS) Bandung on October–December 2017. The patients were randomly divided into group bupivacaine 0.25% (group B, n=20) and group combination of bupivacaine 0.25% dexamethasone 8 mg (group BD, n=20). Statistical test using paired t test, Wilcoxon test, and Chi-Square test. The result of study revealed the time to first analgesic requirement was longer in group BD (866.45±98.11 minute) compared to group B (352.75±43.32 minute) with significant difference (p<0.05). Pain scores median post hysterectomy in group BD at 4 hour (1), 6 hour (2), 12 hour (2), and 24 hours (2) was lower than group B at 4 hour (2), 6 hour (3), 12 hour (4), and 24 hour (3) with significant difference (p<0.05). The conclusion of this study were combination bupivacaine 0.25% and dexamethasone 8 mg for the ultrasound-guided TAP block resulted in longer time to first analgesic requirement and lower pain score compared with bupivacaine 0.25%.
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Introduction
	Hysterectomy is an operation to remove uterus. This procedure is performed on tumor of female reproductive organ and various non-cancerous tumors such as fibroid, endometriosis, adenomyosis, uterine prolapse, and dysfunctional uterine bleeding.1 Abdominal incision in hysterectomy causes severe postoperative pain.2 Majority causes of this pain are related to somatic nerve of abdominal wall.3
	Pain management generally uses opioid agent, however administration of opioid causes adverse events such as sedation, nausea, and vomitting. Thus a method to reduce opioid usage with fewer adverse events is needed.2 Adverse event of opioid can be reduced by multimodal technique which is administration two or more drugs with different mechanism of actions. American Society of Anesthesiologists (ASA) recommends nerve block using local anesthetic as multimodal technique in pain management.4 
Nerve block using infiltration of local anesthetic at the incision area can decrease nerve impulse at that region. In other side, that procedure also reduces collagen production, muscle strength, and causes edema which collectively impair wound healing process.5
	Transversus abdominis plane (TAP) is another option of peripheral nerve block. In TAP block, needle is inserted into the plane between internal oblique and transversus abdominis muscles thus anesthesize sensoric nerves supplying abdominal wall from T6 to L1.3 A meta-analysis reported that TAP block decreased pain score and opioid consumption in 24 hours post-hysterectomy.6
	Peripheral nerve block produces good pain control with fewer side effects. Peripheral nerve block using ingle injection technique has limited duration of analgesic effect.7 This limitation can be overcome by adding adjuvant to local anesthesia. There are options of the adjuvant, epinephrine and clonidine prolong the analgesic effect while dexmedetomidin, buprenorphine, and tramadol augment the analgesic effect. This study uses dexmedetomidin as adjuvant related to its properties in prolonging and augmenting the analgesic effect of local anesthesia.8
	Several researchs used dexamtehasone as adjuvant of local anestesia resulted in longer time to first analgesic treatment and lower pain score compared to control.3,9 The objective of this study is to compare time to first analgesic requirement and post-hysterectomy pain score between TAP block ultrasound-guided with bupivacaine 0.25% and combination bupivacaine 0.25% and dexamethasone 8 mg.
Subject and Methods
This is a single blinded randomized controlled trial. This research was comducted in Central Operating Theatre (COT) and inpatient ward of Dr. Hasan Sadikin General Hospital, Bandung within period October–December 2017.
[bookmark: _GoBack]	The inclusion criteria were 18–65 years old, American Society of Anesthesiologists (ASA) I‒II, body mass index (BMI) ) 18.5‒29.9 kg/m2. The exclusion criteria were decline to receive TAP block, skin infection at the TAP injection site, allergic to drugs used in this study. Elimination criteria was failure of TAP block which is presence of pain based on pin-prick test in T6‒L1 dermatome.
	Sample size is determined by the formula for numerical comparative analysis with confidence interval = 95% and power test = 90%. From the calculation, the estimated minimum sample size of each group was 18 subjects. Considering probability of a subject eliminated from the study is 10%, the minimum sample size for each group (n) is 20. Thus total sample was 40 subjects.
	Subjects were enrolled by consecutive sampling which is selecting each subject who met inclusion criteria based on order of arrival. Subjects are randomized into two group, which are bupivacaine group (B) and combination bupicacaine and dexamethasone group (BD).
	This study was conducted after approved by Komite Etik Penelitian Kesehatan Fakultas Kedokteran Universitas Padjadjaran/RSHS. Patients who met the inclusion criteria without presence exclusion criteria were given informed consent about the research. Anxiety level of subjects were analyzed by HARS scale. Lorazepam 0.03–0.05 mg/kg body weight per oral was given 2 hours before operation. All the subjects were given general anesthesia. One hour before completion of hysterectomy, subject were given ketorolac 30 mg intravenous and continued every 8 hours in 24 hours. After hysterectomy, TAP block ultrasound-guided was conducted with different agents based on group of intervention. Group B received 20 mL bupivacaine 0.25% at two sides of abdomen while group BD received combination of bupivacaine 0.25% and dexamethasone 8 mg. Then, subjects were extubated and moved to recovery room. Morfin as patient controlled analgesia (PCA) was given in recovery room with dosage 1 mg bolus, lockout interval was 10 minutes and maximal dose in 4 hours was 20 mg. Time to first analgesic requirement after completion of bilateral TAP block is recorded along with pain score at 2, 4, 12, and 24 hours post-hysterectomy.
	Normally distributed numeric variable were compared using paired t-test while not normally distributed numeric variable were compared using Wilcoxon test. Categorical variabel were compared using Chi-Square test. Data were recorded in specialized form and analyzed using software Statistical Product and Service Solutions (SPSS) version 24.0 for Windows.

Results
There was no significant difference in gender, body weight, body mass index, ASA physical status, anxiety score, and level of education between two groups (p >0.05; Table 1).


Table 1 Characteristic of Subject
	Variable
	Group
	P value

	
	B
(n=20)
	BD
(n=20)
	

	Age (years)
	
	
	0.96

	     Mean (SD)
	48.55±6.87
	48.45±5.95
	

	     Range
	34‒59
	36‒59
	

	Body weight (Kg)
	
	
	0.93

	     Mean (SD)
	59.12±4.74
	59.25±3.62
	

	     Range
	47.5‒65
	50‒64
	

	Body mass index (Kg/m2)
	
	
	0.2

	     Mean (SD)
	24.4±3.07
	25.6±2.81
	

	     Range
	17.5‒28.4
	20‒30
	

	ASA physical status
	
	
	0.74

	     I
	7 (35%)
	6 (30%)
	

	     II
	13 (65%)
	14 (70%)
	

	Anxiety score (HARS)
	
	
	

	     Median
	8
	8
	0.8

	     Rentang
	4‒12
	5‒12
	

	Level of education
	
	
	1

	     Elementary school
	1 (5%)
	3 (15%)
	

	     Junior high school
	2 (10%)
	0 (0%)
	

	     Senior high school
	16 (80%)
	17 (85%)
	

	     University
	1 (5%)
	0 (0%)
	


Annotation :  Age, body weight, and body mass index were analyzed with unpaired t-test, anxiety score was analyzed with Mann Whitney test. ASA physical status was analyzed with Chi-Square, level of education was analyzed with Kolmogorov Smirnov.

     	Time to first analgesic requirement was significantly longer in group BD compared to group B (p <0.05; Table 2).

Tabel 2  Comparison Time to First Analgesic Requirement
	Variable
	Group
	P value

	
	B
(n=20)
	BD
(n=20)
	

	Time to first analgesic requirement (minutes)
	
	
	0.00

	     Mean (SD)
	352.75±43.32
	866.45±98.11
	

	     Range
	286‒448
	689‒1037
	


Annotation  :   This variable was analyzed with unpaired T-test with result p value <0.05 which means there’s significant difference between two groups.
     
	There was no signifant difference post-hysterectomy pain score between two groups (p >0.05); post-hysterectomy pain score at 4 hours, 6 hours, 12 hours, and 24 hours were significantly lower in group BD compared to group B (p <0.05; Table 3)
     
Table 3  Comparison Post-Hysterectomy Pain Score
	Variable
	Group
	P value

	
	B
(n=20)
	BD
(n=20)
	

	2 hours post-hysterectomy pain score 
	
	
	0.6

	     Mean
	1
	1
	

	     Range
	1‒2
	1‒2
	

	
	
	
	

	4 hours post-hysterectomy pain score
	
	
	0.01

	     Mean
	2
	1
	

	     Range
	1‒3
	1‒2
	

	
	
	
	

	6 hours post-hysterectomy pain score
	
	
	0.00

	     Mean
	3
	2
	

	     Range
	2‒4
	1‒3
	

	
	
	
	

	12 hours post-hysterectomy pain score
	
	
	0.00

	     Mean
	4
	2
	

	     Range
	2‒4
	2‒3
	

	
	
	
	

	24 hours post-hysterectomy pain score
	
	
	0.00

	     Mean
	3
	2
	

	     Range
	2‒5
	1‒4
	


Annotation : Data was analyzed with Mann Whitney. 

	Morfin requirement in 24 hours post-hysterectomy was significantly lower in group B compared to group BD (p <0.05; Table 4).
       




Table 4  Comparison Total Opioid Requirement in 24 Hours
	Variabel
	Group
	P value

	
	B
(n=20)
	BD
(n=20)
	

	Total Opioid Requirement in 24 hours (mg)
	
	
	0.00

	     Median
	11
	3
	

	     Range
	4‒20
	1‒6
	


Annotation : Numerical data was analyzed with Mann-Whitney. 
   
Discussion
General characteristics are consist of age, body weight, body mass index, ASA physical status, anxiety score, and level of education. Pain score is dependent on age as pain threshold increases along with increasing of age.10 Body mass index and ASA physical status determine opioid requirement.11,12 Psychological factors that affecting pain are cognitive, level of education, and anxiety.13 In this study, there is no significant difference in age, body weight, body mass index, ASA physical status, anxiety score, and level of education (p >0.05). This confirms this population of study is homogenic thus appropriate to be compared.
As adjuvant, dexamethasone prolongs and augments analgesic effect of local anesthesia.8 This can be explained as dexamethasone has effect in vasoconstriction, anti-inflammation, inhibition ectopic neuronal discharge, and inhibition of potassium channel in C-type nociceptive fiber.3,14
	This study showed that time to first analgesic requirement in group BD is longer than group B (p <0.05). This is in line with several other studies which reported time to first analgesic requirement is longer in TAP block with combination of bupivacaine and dexamethasone than bupivacaine alone.3,9
     	Glucocorticoid causes vasoconstriction by altering vascular reactivity through inhibition of vasodilators such as protacyclin and nitric oxide, augmentation response to vasoactive substances such as catecholamine via glucocorticoid receptor, and increase response to cortisol specifically sensitivity of artery contraction.15 Vasoconstriction causes decreased systemic absorption thus lengthening nerve block by local anesthesia.16
	This study shows that there is no significant difference in 2 hours post-hysterectomy pain score between two groups. In other side, 4, 6, 12, and 24 hours post-hysterectomy pain scale in group BD is significantly lower than group B (p < 0.05). That result is further supported by the result that total opioid requirement is significantly lower in group BD compared to group B (p <0.05). These results are consistent with previous studies that reported post-hysterectomy pain score is lower in TAP block with combination of bupivacaine and dexamethasone than bupivacaine alone.3,9
	Inflammation in incision area results in release of pro-inflammatory substances such as leucotrienes, cytokines, and prostaglandin. These substances stimulate excitability of C-type nerve fiber.17 Pain stimulation causes release of nerve impulse from nerve ending and nociceptive receptor resulting in pain sensation. The two types of nociceptive receptor are Aδ dan C. These are widely distributed in dermis, epidemis, and musculoskeletal system. C-nociceptor is polymodal and responds to mechanical, thermal, chemical stimulus including inflammation substances.18 Dexamethasone has anti-inflammation properties that inhibits release of inflammation substances thus impairs stimulus to nerve fiber.17	
	In normal condition, action potential in sensory nerve is released from nerve ending into central nervous system. In presence of injury or inflammation, peripheral nerve becomes a source of ectopic neuronal discharge. Ectopic neuronal discharge alters sensoric transmission thus increases pain sensation. These also can be caused by excitatory substances in inflammation and release of chemokines from surrounding nerve fibers.18 As anti-inflammation properties, dexamethasone inhibits release of inflammation mediators thus also inhibits ectopic neuronal discharge.
	Dexamethasone directly alters nerve fiber through glucocorticoid receptor, giving its effect to potassium channel.16,19 Transmision of electrical impulse in cell membrane is the starting point of signal transduction in nerve fiber. Concentration gradient of natrium and potassium intracelullarly and extracelullarly produces energy that required in transmission of electrical impulse. This transmission of electrical impulse along in nerve fiber is called action potential. Action potential begins with depolarisation as there is rapid influx of natrium. Then, influx of natrium will change into efflux of potassium which is called repolarisation.20 Dexamethasone causes inhibition of potassium channel impairing repolarisation and action potential as a whole process.16

Conclusion
Transversus abdominis plane block ultrasound-guided with combination of bupivacaine 0.25% and dexamethasone 8 mg resulted in longer time to first analgesic requirement and lower pain score compared to bupivacaine 0.25% in post-hysterectomy patient.
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