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ABSTRACT 

 

Article information 

 

Background: Articaine has been used as a local anesthetic 

for dental procedures, but studies about articaine used as 

a local anesthetic for regional block after thoracic 

surgeries are limited.  

Aim of the Study: Our study compares the postoperative 

analgesic efficacy of articaine 2% and bupivacaine 0.25% 

through erector spinae block for after thoracic surgeries. 

Patients and Methods: All patients were divided into two 

groups. Group I [20 patients] [erector spinae block with 

bupivacine 0.25%] was performed before extubation with 

an injection of 30 ml of 0.25% bupivacine. Group II [20 

patients] [erector spinae block with articaine 2%] was 

performed before extubation with an injection of 30 ml of 

articaine 2%. 

Results: As regard the visual analogue scale at 8 h and 12 h, 

postoperatively, there was significant variance among the 2 

groups [p value=0.045, p value=0.002]. Also, with regard to 

first-rescue analgesia and the total dose of morphine, there 

was significant variance among the 2 groups [p 

value=0.006, p value=0.02]. 

Conclusion: Articaine is a reliable local anesthetic agent 

when compared to bupivacaine for regional block after 

thoracic surgeries. 
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INTRODUCTION 

Regional anesthesia has been considered a 

method for efficient control of pain after 

surgery. Regional blocks utilizing ultrasound 

have become a good complement to general 

anesthesia to provide perfect analgesia after the 

surgery [1, 2]. Postoperative pain can lead to 

pneumonia, atelectasis, respiratory failure, and 

impaired patient recovery. The pain after 

thoracotomy operations is considered a semblance 

of intolerable pain that can be ascribed to 

muscle splitting, rib retraction, and injury to the 

intercostal nerves. Inappropriate control of this 

intolerable pain can lead to a lack of respiratory 

function, a lack of ventilation, an ineffectual 

cough, and a rising incidence of infection [3-5]. 

The advantages of regional anesthesia 

include good postoperative analgesia, decreased 

analgesic demand, improved ambulatory discharge 

and decreased hospital stay [6]. The control of 

this intolerable pain after thoracotomy operations 

can be done by utilizing many methods including 

intravenous analgesia, thoracic epidural, para-

vertebral nerve block, and the erector spinae 

plane block [ESP] [7-9]. 

ESPB is defined as the installation of local 

anesthetics among the transverse process and 

erector spine muscle. ESPB performance on the 

sympathetic nerves and unilateral somatic control 

of intolerable pain after thoracic surgeries, 

breast surgeries, and renal surgeries [10, 11]. 

 Articaine is considered effective as a local 

anesthetic as lidocaine, but it shows the best 

cardiac stability. Articaine has a faster onset and 

prolonged duration when compared to lidocaine 
[12, 13]. Articaine provides further efficient 

anesthesia when adrenaline is added to it [14, 15].  

 Our study assessed the postoperative 

analgesic efficiency of articaine 2% and 

bupivacaine 0.25% through erector spinae block 

for after thoracic surgeries. 

PATIENTS AND METHODS 

This random, double-blind, comparative 

study was done after procuring agreement from 

the Ethics Committee of the hospital and written 

informed consent from forty patients at Benha 

university from March 2020 to June 2022 who 

were planned for thoracotomies with general 

anesthesia. The inclusion criteria were agreeing 

to receive regional nerve block, ASA Physical 

Status I, II or III, age 18 - 70 years and BMI 

between 15 kg /m2 - 35 kg/m2. The exclusion 

criteria included patient refusal, infection at the 

site of block, bleeding diathesis, allergy to local 

anesthetic, being unable to communicate with 

investigators, significant cardiac, neurological, 

hepatic, and renal diseases, and BMI greater 

than 35 kg/m2. 

Recruitment of the study participants 

Patients were randomly assigned to one of 

two groups using sealed envelopes presented by 

a blinded assistant, and the block was performed 

by an anesthesiologist [who specialized in this 

block]. Group I [20 patients] [erector spinae 

block with bupivacine 0.25%] performed before 

extubation with an injection of 30 ml of 0.25% 

bupivacine. Group II [20 patients] [erector 

spinae block with articaine 2%] performed 

before extubation with an injection of 30 ml of 

articaine 2%. 

When incoming to the theater of operations, 

patients were connected to monitors for non-

invasive arterial blood pressure, pulse oximetry, 

and electrocardiogram. Patients will be edified 

how to self-detect severity of pain by the visual 

analogue scale [VAS, 10 points scale where 

0 = no pain and 10 = intolerable pain] [13]. 

General anesthesia was started with propofol 2 

mg/kg, fentanyl 1 μg/kg, and cisatracurium 0.5 

mg/kg, and tracheal intubation was done in both 

groups. The studied technique was done after 

the end of surgery and just before extubation. 

Technique: ESPB was done with ultrasound 

guidance while the patients were in the lateral 

recumbency position with the side of surgery 

superior. After skin antisepsis, the needle 

insertion area was covered with a sterile coat. 

The    ultrasound probe was put on the lateral 

side of the posterior median line to determine 

the transverse process and erector spine muscle. 

Once the erector spinae muscle and the 

transverse processes had been detected, a 22 G 

90-mm spinal needle was introduced in a 

caudad-to-cephalad direction by using a sterile 

probe cover until the tip was put in the 

interfacial plane deep into the erector spinae 

muscle. When the needle was in the correct 

position, which was confirmed by hydro- 

dissection, 30 ml of local anesthetic was 

injected into the interfascial plane on top of the 

transverse process and beneath the erector 

spinae muscle.     
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Outcome measures: The primary outcome 

is the detection of the visual analogue scale [the 

degree of postoperative assessment at 4, 8, 12, 

16, 20, and 24 hours]. 

Secondary outcome: The secondary outcome 

also includes analgesic consumption in the first 

24 h [morphine was managed by means of a 

patient-controlled analgesia [PCA] pump for 24 

hours. The secondary outcomes also included 

adverse events [hypotension, bradycardia, nausea, 

and vomiting] and any complications related to block. 

Sample size: The sample size was counted 

according to a previous study [16]. This study 

estimates the variance in pain scores for 24 h 

among the two groups with a standard deviation 

of 4.6 and an alpha error. So, we needed 20 

patients per group  

Statistical analysis: Analysis the data was 

carried out using SPSS. Quantitative data were 

displayed as mean and SD and were construed 

by using a one-way analysis of different tests. 

Qualitative data were presented as numbers and 

percentages. They were interpreted using the 2 

and Fisher exact tests, with a P-value of less 

than 0.05 considered significant. 

RESULTS 

A total of fifty-two patients were showed 

through the period of our study. Twelve patients 

did not meet with the inclusion criteria. A total of 

40 patients were included in this study [fig 1]. 

Regarding age, weight, height, surgical 

duration, and ASA, there was no significant 

statistical variance among the 2 groups [table 1]. 

Table [2] showed no significant variance 

among the 2 groups, related to HR for the first 24 h. 

Table [3] showed no significant variance 

among the 2 groups, related to mean arterial 

pressure for the first 24 h. 

Table [4] showed significant variance among 

the 2 groups related to VAS, postoperatively, at 

8 h, and at 12 h. 

There is significant variance among the 2 

groups as regards first rescue analgesia and the 

total dose of morphine [table 5] 

Table [6] showed no significant variance the 

2 groups, related to the incidence of nausea and 

vomiting [p-value > 0.05]. 

 

Figure [1]: Consort flow chart 
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Table [1]: Demographic information for the two groups 

 Group I [n=20] Group II [n=20] P value 

Age [yrs.] 44.38 ±5.93  46.41 ± 6.54  0.237 

Weight [kg] 74.23 ± 9.23  76.34 ± 8.38  0.401 

ASA I 

II 

III 

5  

12 

3 

4 

14 

2 

0.43 

Height [cm] 166.12 ± 6.89   168.45 ± 7.54 0.259 

Duration of surgery [min.]  92.43 ± 11.56 53.74 ± 12.45  0.705 

Table [2]: Heart rate for the two groups 

 P Value Group II [n=20] Group I [n=20] Heart Rate 

0.667 78± 6 79± 7 At PACU 

0.766 76± 2 74± 4 After 4 h  

0.567 75± 7 76± 3 After 8 h 

0.867 74± 4 76± 3 After 12 h     

0.845 75± 6 74± 7 After 16 h     

0.877 77± 8 78± 7 After 20 h     

0.757 78± 5 79± 6 After 24 h 
PACU: Post-anesthetic care unit 

Table [3]: Mean arterial pressure [MAP] for the two groups 

P Value Group II [n=20] Group I [n=20] Mean arterial pressure 

0.847 76 ± 7 74 ± 8 At PACU 

0.868 78 ± 4 76 ± 6 After 4 h  

0.865  76 ± 6 78 ± 4 After 8 h 

0.667  74 ± 4 76 ± 3 After 12 h     

0.967  76 ± 7 74 ± 6 After 16 h     

0.857  76 ± 7 78 ± 8 After 20 h     

0.768 74 ± 4 73 ± 6 After 24 h 
PACU: Post-anesthetic care unit 

Table [4]: Visual analogue score for the two groups 

P value Group II [n=20]       Group I [n=20] VAS 

0.321 0 [0-4] 1 [0-4] At PACU 

0.768 1 [0-3] 1 [0-4] At 4 h 

0.045* 3 [0-5] 2 [0-4] At 8 h 

0.002* 3 [1-6] 2 [0-4] At 12 h 

0.587 4 [0-6] 3 [0-6] At 16 h 

0.469 4 [1-6] 3 [0-6] At 20 h 

0.419 4 [1-6] 3 [1-6] At 24 h 
PACU: Post-anesthetic care unit; *: significant 

Table [5]: Pain rescue-analgesia consumption in the first 24 h in both groups 

     Group I [n=20] Group II [n=20] P Value 

Time of first rescue dose [hours]   15 ± 3 7 ± 4 0.006*  

Total dose of morphine [mg]     6 ± 2 9 ± 2 0.02*     
*: significant 

Table [6]: Postoperative complications 

     Group I [n=20] Group II [n=20] P Value 

Nausea 3 [15%] 2 [10%] 0.548 

Vomiting 1 [5%] 1 [5%] 1.000 
 

DISCUSSION 

Severe pain after surgery, especially after 

thoracotomy, may lead to pulmonary complications 

and affect recovery [17]. Also, the use of opioids 

and muscle relaxants during the perioperative 

period may lead to more deterioration of 

respiratory function, especially during the post-

operative period [18, 19].  
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For that reason, a regional block technique 

was very important for post-operative analgesia 

especially after thoracotomy [20, 21]. 

ESP block is an interfacial block, and simple 

to perform. ESP block was effective for 

decreasing the Visual Analogue Scores and 

improving the quality of recovery [21]. ESP 

block was effective for deceasing opioid 

consumption and lowering the incidence of 

itching, nausea, and vomiting [23, 24]. 

In our study, we compared erector spinae 

plane block with 0.25% bupivacaine versus 

erector spinae plane block with 2% articaine, 

performed before extubation. Regarding 

demographic data [age, weight, height, surgical 

duration, and ASA], there was no statistically 

significant variance between the two groups. 

Also, there was no statistically significant 

variance between the two groups in terms of 

mean arterial pressure and heart rate throughout 

the first 24 hours. Additionally, there was no 

statistically significant variance between the two 

groups related to the incidence of postoperative 

complications [nausea and vomiting]. However, 

regarding the visual analogue scale at 8 h and 12 

h postoperatively, there was a statistically 

significant variance between the two groups [p 

value=0.045, p value=0.002]. Also, with regards 

to first rescue analgesia and total morphine 

dose, there was a statistically significant 

variance between the two groups [p value = 

0.006, p value=0.02]. 

Articaine has been studied for Ophthalmic 

surgeries because it spreads through tissues 

more easily than other local anesthetic agents. 

Articaine has been studied for septoplasty 

surgery with a decreasing incidence of pain and 

decreasing incidence of complications [25, 26]. 

Also, dermatologists have been using articaine 

for infiltrative anesthesia in cutaneous surgeries 
[27, 28]. Also, there have been many studies 

investigating articaine versus bupivacaine as a 

spinal blockade. Also, there was a study on 

using articaine in cervical epidural anesthesia 

for hand surgeries [29, 30]. Multiple studies have 

investigated articaine versus bupivacaine for 

dental surgeries [31].  

Our study agrees with a study done by 

Eldemrdash and Abdelzaam [9], in which they 

showed the effects of articaine 2% with 

adrenaline during erector spinae plane block for 

assessment of postoperative analgesia after 

radical mastectomy. Also, our study agrees with 

a study done by Armanious and Abdelhameed 
[32], in which they showed the effects of articaine 

2% versus bupivacaine for ultrasound-guided 

supraclavicular brachial plexus block. That 

study concluded that articaine is an efficacious 

and reliable alternative to bupivacaine. 

Limitation of the study: There is a lack of 

studies about articaine use in ultrasound-guided 

erector spinae plane block as a regional block 

after thoracic surgeries. 

Conclusion: Articaine is a reliable local 

anesthetic agent when compared to bupivacaine 

for regional block after thoracic surgeries. 

Financial and non-financial relations and 
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REFERENCES 

1. Scimia P, Basso Ricci E, Droghetti A, Fusco P. The 

Ultrasound-Guided Continuous Erector Spinae Plane 

Block for Postoperative Analgesia in Video-Assisted 

Thoracoscopic Lobectomy. Reg Anesth Pain Med. 2017; 

42[4]:537. doi: 10.1097/AAP.0000000000000616.  

2. Ilfeld BM. Continuous Peripheral Nerve Blocks: An 

Update of the Published Evidence and Comparison With 

Novel, Alternative Analgesic Modalities. Anesth Analg. 

2017 Jan;124[1]:308-335. doi: 10.1213/ANE.00000000-

00001581. 

3. Liu Y, Xu S, Yu Q, Tao Y, Peng L, Qi S, Han H, Chen 

M. Surgical versus conservative therapy for multiple rib 

fractures: a retrospective analysis. Ann Transl Med. 

2018 Nov;6[22]:439. doi: 10.21037/atm.2018.10.12. 

4. Bottiger BA, Esper SA, Stafford-Smith M. Pain 

management strategies for thoracotomy and thoracic 

pain syndromes. Semin Cardiothorac Vasc Anesth. 2014 

Mar;18[1]:45-56. doi: 10.1177/1089253213514484. 

5. Abdelzaam EM, Abd Alazeem ES. Efficacy of 

dexmedetomidine as an adjuvant to bupivacaine in the 

ultrasound-guided serratus anterior plane block for 

postmastectomy analgesia. Egypt J Anaesth. 2020 Jan 

1;36[1]:319-23. doi: 10.1080/11101849.2020.1854151. 

6. Piccioni F, Segat M, Falini S, Umari M, Putina O, 

Cavaliere L, et al. Enhanced recovery pathways in 

thoracic surgery from Italian VATS Group: peri-

operative analgesia protocols. J Thorac Dis. 2018 Mar; 

10[Suppl 4]:S555-S563. doi: 10.21037/jtd.2017.12.86.  

7. Fang B, Wang Z, Huang X. Ultrasound-guided pre-

operative single-dose erector spinae plane block 

provides comparable analgesia to thoracic paravertebral 

block following thoracotomy: a single center 

randomized controlled double-blind study. Ann Transl 

Med. 2019 Apr;7[8]:174. doi: 10.21037/atm.2019.03.53. 

8. Özden Omaygenç D, Çıtak N, İşgörücü Ö, Ulukol A, 

Büyükkale S, Obuz Ç, Doğru MV, Sayar A. Comparison 

of Thoracic Epidural and Intravenous Analgesia from 

the Perspective of Recovery of Respiratory Function in 

the Early Post-Thoracotomy Period in Lung Cancer 



 

3692 
 

Surgery. Turk Thorac J. 2021 Jan;22[1]:31-36. doi: 

10.5152/TurkThoracJ.2021.19114.  

9. Eldemrdash AM, Abdelzaam ES. By ultrasonic-guided 

erector spinae block, thoracic paravertebral block versus 

serratus anterior plane block by articaine with adrenaline 

during breast surgery with general anesthesia: a 

comparative study of analgesic effect post-operatively: 

double blind randomized, controlled trial. Open J 

Anesthesiol. 2019 Apr 4;9[4]:68-82. doi: 10.4236/ 

ojanes.2019.94008. 

10. Forero M, Adhikary SD, Lopez H, Tsui C, Chin KJ. 

The Erector Spinae Plane Block: A Novel Analgesic 

Technique in Thoracic Neuropathic Pain. Reg Anesth 

Pain Med. 2016 Sep-Oct;41[5]:621-7. doi: 10.1097/ 

AAP.0000000000000451. 

11. Tulgar S, Selvi O, Senturk O, Serifsoy TE, Thomas 

DT. Ultrasound-guided Erector Spinae Plane Block: 

Indications, Complications, and Effects on Acute and 

Chronic Pain Based on a Single-center Experience. 

Cureus. 2019 Jan 2;11[1]:e3815. doi: 10.7759/cureus. 

3815. 

12. Katyal V. The efficacy and safety of articaine versus 

lignocaine in dental treatments: a meta-analysis. J Dent. 

2010;38[4]:307-17. doi: 10.1016/j.jdent.2009.12.003. 

13. Vree TB, Gielen MJ. Clinical pharmacology and the 

use of articaine for local and regional anaesthesia. Best 

Pract Res Clin Anaesthesiol. 2005 Jun;19[2]:293-308. 

doi: 10.1016/j.bpa.2004.12.006. 

14. Kumar DP, Sharma M, Patil V, Subedar RS, Lakshmi 

GV, Manjunath NV. Anesthetic Efficacy of Single 

Buccal Infiltration of 4% Articaine and 2% Lignocaine 

in Extraction of Maxillary 1st Molar. Ann Maxillofac 

Surg. 2019 Jul-Dec;9[2]:239-246. doi: 10.4103/ams. 

ams_201_18. 

15. Subramanian B, Shastri N, Aziz L, Gopinath R, 

Karlekar A, Mehta Y, et al. ASSIST - Patient satisfaction 

survey in postoperative pain management from Indian 

subcontinent. J Anaesthesiol Clin Pharmacol. 2017 Jan-

Mar;33[1]:40-47. doi: 10.4103/joacp.JOACP_245_16. 

16. Hutton M, Brull R, Macfarlane AJR. Regional 

anaesthesia and outcomes. BJA Educ. 2018 Feb;18[2]: 

52-56. doi: 10.1016/j.bjae.2017.10.002. 

17. Sengupta S. Post-operative pulmonary complications 

after thoracotomy. Indian J Anaesth. 2015 Sep;59[9]: 

618-26. doi: 10.4103/0019-5049.165852. 

18. Adhikary SD, Liu WM, Fuller E, Cruz-Eng H, Chin 

KJ. The effect of erector spinae plane block on 

respiratory and analgesic outcomes in multiple rib 

fractures: a retrospective cohort study. Anaesthesia. 

2019 May;74[5]:585-593. doi: 10.1111/anae.14579. 

19. Bayman EO, Parekh KR, Keech J, Selte A, Brennan 

TJ. A Prospective Study of Chronic Pain after Thoracic 

Surgery. Anesthesiology. 2017 May;126[5]:938-951. 

doi: 10.1097/ALN.0000000000001576. 

20. Chin KJ. Thoracic wall blocks: From paravertebral to 

retrolaminar to serratus to erector spinae and back again 

- A review of evidence. Best Pract Res Clin Anaesthesiol. 

2019 Mar;33[1]:67-77. doi: 10.1016/j.bpa.2019.02.003. 

21. Batchelor TJP, Rasburn NJ, Abdelnour-Berchtold E, 

Brunelli A, Cerfolio RJ, Gonzalez M, et al. Guidelines 

for enhanced recovery after lung surgery: 

recommendations of the Enhanced Recovery After 

Surgery [ERAS®] Society and the European Society of 

Thoracic Surgeons [ESTS]. Eur J Cardiothorac Surg. 

2019 Jan 1;55[1]:91-115. doi: 10.1093/ejcts/ezy301. 

22. Yao Y, Li H, He Q, Chen T, Wang Y, Zheng X. 

Efficacy of ultrasound-guided erector spinae plane block 

on postoperative quality of recovery and analgesia after 

modified radical mastectomy: randomized controlled 

trial. Reg Anesth Pain Med. 2019 Nov 2:rapm-2019-

100983. doi: 10.1136/rapm-2019-100983. 

23. Kelava M, Anthony D, Elsharkawy H. Continuous 

Erector Spinae Block for Postoperative Analgesia After 

Thoracotomy in a Lung Transplant Recipient. J 

Cardiothorac Vasc Anesth. 2018 Oct;32[5]:e9-e11. doi: 

10.1053/j.jvca.2018.04.041. 

24. Adhikary SD, Pruett A, Forero M, Thiruvenkatarajan 

V. Erector spinae plane block as an alternative to 

epidural analgesia for post-operative analgesia following 

video-assisted thoracoscopic surgery: A case study and a 

literature review on the spread of local anaesthetic in the 

erector spinae plane. Indian J Anaesth. 2018 

Jan;62[1]:75-78. doi: 10.4103/ija.IJA_693_17. 

25. Raman SV, Barry JS, Murjaneh S, Jacob J, Quinn A, 

Sturrock G, Shaw S, Allman K. Comparison of 4% 

articaine and 0.5% levobupivacaine/2% lidocaine 

mixture for sub-Tenon's anaesthesia in phaco-

emulsification cataract surgery: a randomised controlled 

trial. Br J Ophthalmol. 2008 Apr;92[4]:496-9. doi: 

10.1136/bjo.2007.115576. 

26. Erkul E, Babayigit M, Kuduban O. Comparison of 

local anesthesia with articaine and lidocaine in 

septoplasty procedure. Am J Rhinol Allergy. 2010 Sep-

Oct;24[5]:e123-6. doi: 10.2500/ajra.2010.24.3514.  

27. Schulze KE, Cohen PR, Nelson BR. Articaine: an 

effective adjunctive local anesthetic for painless surgery 

at the depth of the muscular fascia. Dermatol Surg. 2006; 

32[3]:407-10. doi: 10.1111/j.1524-4725.2006.032082.x. 

28. Doğan N, Uçok C, Korkmaz C, Uçok O, Karasu HA. 

The effects of articaine hydrochloride on wound healing: 

an experimental study. J Oral Maxillofac Surg. 2003 

Dec;61[12]:1467-70. doi: 10.1016/j.joms.2003.05.002. 

29. Bachmann M, Pere P, Kairaluoma P, Rosenberg PH, 

Kallio H. Randomised comparison of hyperbaric articaine 

and hyperbaric low-dose bupivacaine along with 

fentanyl in spinal anaesthesia for day-case inguinal 

herniorrhaphy. Eur J Anaesthesiol. 2012 Jan;29[1]:22-7. 

doi: 10.1097/EJA.0b013e32834a11be. 

30. Veering BT, Cousins MJ. Epidural neural blockade. In: 

Cousins MJ, Carr DB, Horlocker TT, Bridenbaugh PO, 

editors. Neural Blockade in Clinical Anesthesia and Pain 

Medicine. 4th ed. Philadelphia: Wolters Kluwer/ 

Lippincott Williams and Wilkins; 2009. pp. 241–295. 

31. Yapp KE, Hopcraft MS, Parashos P. Dentists' 

perceptions of a new local anaesthetic drug--articaine. 

Aust Dent J. 2012 Mar;57[1]:18-22; quiz 109. doi: 

10.1111/j.1834-7819.2011.01643.x. 

32. Armanious SH, Abdelhameed GA. A Randomized 

Controlled Trial: Comparison of 4% Articaine versus 

0.5% Bupivacaine for Ambulatory Orthopedic Surgery 

under Supraclavicular Block. Anesthesiol Res Pract. 

2020 Sep;2020:2194873. doi: 10.1155/2020/2194873. 

 



 

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
                                  

 

https://ijma.journals.ekb.eg/ 
Print ISSN: 2636-4174 

Online ISSN: 2682-3780 

https://ijma.journals.ekb.eg/

