
1539 

 International Journal of Medicine and Public Health, Vol 15, Issue 4, October-December 2025 (www.ijmedph.org) 

 

A B S T R A C T 

 
 

 

 

 
 
 

 
 
 

Original Research Article 

 

EFFECTIVENESS OF ULTRASOUND GUIDED 

ERECTOR SPINAE PLANE BLOCK COMPARED TO 
SERRATUS ANTERIOR BLOCK IN MODIFIED 

RADICAL MASTECTOMY: A RANDOMIZED 
COMPARATIVE TRIAL 
 

Ashique Mehdi1, Khawar Aziz Siddiqui2, Arshad Ahmed Khan Khanzada3, Abid Hussain4, Afnan Raza5, 

Arsalan Rafique6 

1Chief Medical officer Civil Hospital Hyderabad Department of Anesthesiology and Intensive Care, Liaquat University of Medical and 

Health Sciences (LUMHS) Jamshoro Pakistan 
2Consultant Anaesthesia, Mediclinic Airport Road Hospital Abu Dhabi, United Arab Emirates 
3Specialist Anesthesiologist, Tawam Hospital Al Ain UAE 
4Specialist Anesthesiologist Department of Anesthesiology, Royal Commission Health Services Program / Royal Commission Hospital 

Jubail Saudi Arabia 
5Consultant Anesthetist, The Kidney Centre (PGMI) Karachi Pakistan 
6Consultant Anesthetist, Aga Khan Maternal and Child Care Center Hyderabad Pakistan 

 

Background: One of the most prevalent malignancies that females face is 

breast cancer. There are a few surgical interventions that can be considered as 

the management approaches used. One of them includes modified radical 

mastectomy (MRM). About 40% to 60% of patients face severe acute 

postoperative pain. To manage the acute perioperative pain, opioids have been 

considered as the cornerstone. Blanco et al. first described the ultrasound-

guided serratus anterior place block (SAPB). This is used to control the 

procedures on the side of the chest wall and manage the pain after breast 

surgery. Another method, ultrasound-guided erector spinae plane block 

(ESPB), was introduced by Ferero et al. The objective is to compare the 

effectiveness and safety of SAPB and ESPB in females undergoing modified 

radical mastectomy. Study design is a randomised comparative study. This 

study was conducted at Civil Hospital Hyderabad, Liaquat University of 

Medical and Health Sciences (LUMHS) Jamshoro from August 2024 to 

August 2025 

Materials and Methods: This is a randomised comparative analysis which 

was performed on 80 females who were undergoing radical mastectomy under 

general anaesthesia. All the participants were aged from 18 years to years. The 

BMI of all the patients was between 20 to 35 kg/m2. All of the females were 

divided into 2 groups with an equal number of patients in each group. One 

group was the SAPB group which received the serratus anterior plane block 

while the other group was the ESPB group which received the erector spinae 

plane block. Physical examinations were performed and patients’ history was 

recorded. The Numeric Pain Rating Scale (NPRS) was used to measure the 

intensity of pain. SPSS version 23 was used to analyse the data. A significant 

p-value was considered to be less than 0.05. 

Results: There were a total of 80 females included in this study. All the 

participants were aged from 18 years to years. The BMI of all the patients was 

between 20 to 35 kg/m2. All of the females were divided into 2 groups with an 

equal number of patients in each group (40 patients in each group). One group 

was the SAPB group which received the serratus anterior plane block while 

the other group was the ESPB group which received the erector spinae plane 
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block. There was no significant difference seen in both the groups in terms of 

demographic data. 

Conclusion: In conclusion, we can say that ultrasound-guided spinae plane 

block is an effective and safer option for perioperative analgesia in patients 

undergoing modified radical mastectomy. 

Keywords: breast cancer, surgical interventions, radical mastectomy, severe 

acute postoperative pain, erector spinae plane block (ESPB) 
 

 

INTRODUCTION 
 

One of the most prevalent malignancies that females 

face is breast cancer.[1] There are a few surgical 

interventions that can be considered as the 

management approaches used.[2] One of them 

includes modified radical mastectomy (MRM).[3] 

About 40% to 60% of patients face severe acute 

postoperative pain.[4] Moreover, about 10% to 50% 

of patients develop post mastectomy pain syndrome 

(PMPS) which leads to disabilities in the long 

term.[5] To manage the acute perioperative pain, 

opioids have been considered as the cornerstone.[6] 

However, the use of opioids comes with a number 

of side effects which include respiratory depression, 

itching, over sedation, vomiting, nausea, and urine 

retention. To lower the incidence of opioid side 

effects, multiple analgesic modalities had merged to 

achieve enough analgesia.[7] This includes regional 

blocks as well. For breast surgeries, the gold 

standard regional treatment is thoracic para vertebral 

block. However, serious complications such as 

spinal cord injury and pneumothorax can also occur.  

Over the years, several new fascial plane blocks 

have been developed to provide analgesia with less 

complications as compared to the traditional 

regional anaesthesia methods. Blanco et al. first 

described the ultrasound-guided serratus anterior 

place block (SAPB).[8] This is used to control the 

procedures on the side of the chest wall and manage 

the pain after breast surgery. Another method, 

ultrasound-guided erector spinae plane block 

(ESPB), was introduced by Forero et al.[9] They 

called it a new method that can manage both chronic 

and acute thoracic pain. Since both of these methods 

have been introduced, they have been used after 

breast surgeries to manage the pain.[10] These blocks 

are relatively safe and simple to perform. However, 

more research should be done to confirm their 

effectiveness and safety. Therefore, this study was 

performed to compare the effectiveness and safety 

of SAPB and ESPB in females undergoing modified 

radical mastectomy. 

 

MATERIALS AND METHODS 
 

This is a randomised comparative analysis which 

was performed on 80 females who were undergoing 

radical mastectomy under general anaesthesia. All 

the participants were aged from 18 years to years. 

The BMI of all the patients was between 20 to 35 

kg/m2. All the patients were informed about this 

research and their consent was obtained. The Ethical 

Review Committee approved this research.  

Exclusion criteria 

Patients with known hypersensitivity were not a part 

of this study. Moreover, those patients who were 

having any psychological disorders, pregnancy, 

chronic pain, or contraindications to study drugs or 

regional anaesthesia were also excluded.  

All of the females were divided into 2 groups with 

an equal number of patients in each group. One 

group was the SAPB group which received the 

serratus anterior plane block while the other group 

was the ESPB group which received the erector 

spinae plane block. Physical examinations were 

performed and patients’ history was recorded. The 

Numeric Pain Rating Scale (NPRS) was used to 

measure the intensity of pain. Score 0 means no pain 

and score 10 means worst pain. Monitoring and 

standard preoperative assessment was conducted on 

all the patients. Anaesthesia was induced with 

propofol, fentanyl, and rocuronium. It was 

maintained with sevoflurance. Multimodal 

analgesia, ketorolac and paracetamol) was given to 

both the groups. The ESPB was performed in the 

sitting position while the SAPB was performed in 

the supine position. Both were performed under 

ultrasound guidance using 30 mL of 0.25% 

levobupivacaine. After the surgery, patients’ blood 

pressure, pain, and heart rate were monitored. When 

the NPRS score was 4 or more, morphine 3 mg IV 

was given to the patients as a rescue analgesia. SPSS 

version 23 was used to analyse the data. A 

significant p-value was considered to be less than 

0.05. 

 

RESULTS 

 

There were a total of 80 females included in this 

study. All the participants were aged from 18 years 

to years. The BMI of all the patients was between 20 

to 35 kg/m2. All of the females were divided into 2 

groups with an equal number of patients in each 

group (40 patients in each group). One group was 

the SAPB group which received the serratus anterior 

plane block while the other group was the ESPB 

group which received the erector spinae plane block. 

[Table 1] shows the demographic data of the study. 
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Table 1 

Demographics Group SAPB (n=40) Group ESPB (n=40) 

N % N % 

ASA Physical Status     

II 34 85.0 36 90.0 

III 6 15.0 4 10.0 

Mean ± SD 

Age (yrs) 49.3 ±10.7 46.3 ± 9.3 

BMI (kg/m2) 28.5 ± 4.2 28.3 ±3.1 

 

[Table 2] shows the intra and post operative opioid consumption. 

 

Table 2 

Demographics Group SAPB (n=40) Group ESPB (n=40) 

N % N % 

Side of surgery     

Left 23 57.5 23 57.5 

Right 17 42.5 17 42.5 

Mean ± SD 

Intraoperative fentanyl consumption (µg) 160.0 ± 53.1 130.6 ± 44.4 

Postoperative Morphine consumption in 24 hours (mg) 4.5 ± 3.1 1.7 ± 1.8 

 

[Table 3] compares both the groups overall. 

 

Table 3 

Parameters Group SAPB (n=40) Group ESPB (n=40) 

N % N % 

Time to 1st postoperative analgesia (hrs)     

Immediate 7 17.5 1 2.5 

2 7 17.5 6 15.0 

4 6 15.0 4 10.0 

8 6 15.0 4 10.0 

12 1 2.5 0 0.0 

16 0 0 1 2.5 

20 1 2.5 1 2.5 

24 4 10.0 3 7.5 

Nil 8 20.0 20 50.0 

Postoperative Nausea and Vomiting     

Mild 13 32.5 11 27.5 

Moderate 4 10.0 3 7.5 

Severe 0 0.0 0 0.0 

No 23 57.5 26 65.0 

Overall satisfaction     

Satisfied  30 75.0 36 90.0 

Unsatisfied  10 25.0 4 10.0 

 

DISCUSSION 

 

Patients who undergo breast surgeries have a 

proportion of more than 50% related to suffering 

from pain after the surgery.[11] More than 30% of 

them experience this pain for a period of 6 to 12 

months which is a condition named post-

mastectomy pain syndrome (PMPS).[12] The pain 

becomes severe enough that it can lead to long term 

disabilities, affecting the quality of life of these 

patients. There are several analgesic techniques that 

can be used to manage perioperative pain 

conditions. This includes opioid and regional 

analgesia.[13] 

In our study, we have compared SAPB with ESPB. 

Overall, the results showed that the performance of 

ESPB for modified radical mastectomy was better 

and effective. It reduced the consumption of opioids 

during and after the surgery. In another study by 

Gupta et al., there was a comparison of SAPB with 

ultrasound-guided paravertebral block.[14] They 

concluded that SAPB is less effective than PVB. 

Both of the methods remain suitable alternatives 

even though neither block is the first choice in most 

cases, especially when there are significant risks 

with the gold standard technique.[15] 

There are several studies conducted which compare 

SAPB with ESPB. According to Gad et al., ESPB 

offers superior analgesia.[16] Similarly, Sagar et al. 

also observed that ESPB is more effective as 

compared to SAPB.[17] Their findings suggest that 

ESPB provides better pain scores and longer-lasting 

analgesia. It also maintains comparable 

postoperative analgesic consumption. Due to this, 

ESPB turns out to be a potentially effective option 

to manage postoperative pain.[18] 

According to the study of Bedwey et al., there are 

several advantages of using ESPB over SAPB.[19] 

According to their results, ESPB has a number of 

benefits which include providing better analgesia, 

reducing the consumption of morphine, decreasing 
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the incidence of vomiting and nausea after the 

surgery, and lowering cortisol levels. Due to these 

benefits, ESPB turns out to be a compelling choice 

for pain management after the surgery. Similarly, 

Niyma et al. also concludes that ESPB is more 

effective, giving lower VAS scores and lower 

morphine consumption.[20] 

 

CONCLUSION 

 

In conclusion, we can say that ultrasound-guided 

spinae plane block is an effective and safer option 

for perioperative analgesia in patients undergoing 

modified radical mastectomy. 

 

REFERENCES 
 
1. Elshamy FH, Magdy M, Zaghloul A, Hamimy WI, Shaban 

A. Effectiveness of ultrasound guided erector spinae plane 

block compared to serratus anterior block in modified radical 
mastectomy: a randomized comparative trial. Anaesthesia, 

Pain & Intensive Care. 2025 May 4;29(3):430-5. 

2. Magdy M, Zaghloul A, Hamimy WI, Shaban A, Elshamy 
FH. Effectiveness of ultrasound guided erector spinae plane 

block compared to serratus anterior block in modified radical 

mastectomy: a randomized comparative trial. Anaesthesia, 
Pain & Intensive Care. 2025 Jun 1;29(3). 

3. Ismael EA, Kamel MA, El Sheikh SM, Elrawas MM, Gendy 

EH. Ultrasound guided erector spinae plane block versus 
thoracic paravertebral block for perioperative analgesia for 

modified radical mastectomy: a randomized trial. 

Anaesthesia, Pain & Intensive Care. 2025 Sep 7;29(4):292-
300. 

4. Yousif SH, Zanfaly HI, Eldin AM. Ultrasound-guided 

erector spinae block versus serratus anterior block for 

perioperative analgesia in patients undergoing modified 

radical mastectomy surgery. Research and Opinion in 

Anesthesia & Intensive Care. 2024 Oct 1;11(4):242-51. 
5. Gad M, El-Sherbiny SM, El-Bahnasawy NS, Magdy A, 

Alseoudy MM. A superiority study of the analgesic efficacy 

of ultrasound-guided erector spinae plain block compared to 
serratus anterior plain block using bupivacaine-

dexamethasone for modified radical mastectomy. Research 

and Opinion in Anesthesia & Intensive Care. 2023 Oct 
1;10(4):296-304. 

6. Agarwal S, Bharati SJ, Bhatnagar S, Mishra S, Garg R, 

Gupta N, Kumar V, Khan MA. The comparison of the 
efficacy of ultrasound-guided paravertebral block versus 

erector spinae plane block for postoperative analgesia in 

modified radical mastectomy: A randomized controlled trial. 
Saudi Journal of Anaesthesia. 2021 Apr 1;15(2):137-43. 

7. Deepshika R, Parameswari A, Venkitaraman B, Vakamudi 

M, Manickam A. A randomized clinical study to compare the 
perioperative analgesic efficacy of ultrasound-guided erector 

spinae plane block over thoracic epidural in modified radical 

mastectomy. Cureus. 2023 Dec 26;15(12):e51103. 
8. Blanco R, Parras T, McDonnell JG, Prats-Galino A. Serratus 

plane block: a novel ultrasound-guided thoracic wall nerve 

block. Anaesthesia. 2013;68(11):1107–13. PubMed DOI: 

10.1111/anae.12344  

9. 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;4 
10. Santonastaso DP, Chiara A, Righetti R, Marandola D, Sica 

A, Bagaphou CT, Rosato C, Tognù A, Curcio A, Lucchi L, 

Russo E. Efficacy of erector spinae plane block versus 
thoracic paravertebral block for postoperative analgesia in 

modified radical mastectomy: a randomized controlled trial. 

11. Singh S, Kumar G, Akhileshwar. Ultrasound-guided erector 
spinae plane block for postoperative analgesia in modified 

radical mastectomy: a randomised control study. Indian J 

Anaesth. 2019;63(3):200–4. PubMed DOI: 
10.4103/ija.IJA_758_18  

12. Muhammad QA, Khan M, Ali S, Ahmed R, Hussain M, 

Shahid A, et al. Analgesic efficacy and safety of erector 
spinae versus serratus anterior plane block in thoracic 

surgery: a systematic review and meta-analysis of 

randomized controlled trials. J Anesth Analg Crit Care. 
2024;4(1):3. PubMed DOI: 10.1186/s44158-023-00138-y 

13. Gürkan Y, Aksu C, Kuş A, Yörükoğlu UH. Erector spinae 

plane block and thoracic paravertebral block for breast 
surgery compared to IV-morphine: a randomized controlled 

trial. J Clin Anesth. 2020;59:84–8. PubMed DOI: 

10.1016/j.jclinane.2019.06.036 
14. Gupta K, Srikanth K, Girdhar KK, Chan V. Analgesic 

efficacy of ultrasound-guided paravertebral block versus 

serratus plane block for modified radical mastectomy: a 
randomised, controlled trial. Indian J Anaesth. 

2017;61(5):381–6. PubMed DOI: 10.4103/ija.IJA_62_17  

15. Ivanusic J, Konishi Y, Barrington MJ. A cadaveric study 
investigating the mechanism of action of erector spinae 

blockade. Reg Anesth Pain Med. 2018;43(6):567–71. 

PubMed DOI: 10.1097/AAP.0000000000000789  
16. Gad M, Elsharkawy H, El-Boghdadly K, El-Masry R, El-

Morsy G, El-Sherif F, et al. A superiority study of the 

analgesic efficacy of ultrasound-guided erector spinae plane 
block compared to serratus anterior plane block using 

bupivacainedexamethasone for modified radical mastectomy. 

Res Opin Anesth Intensive Care. 2023;10(4):296–304. DOI: 
10.4103/roaic.roaic_33_23 

17. Sagar S, Loha S, Paswan A, Pratap A, Prakash S, Rath A. 

Comparison of erector spinae plane block and serratus 
anterior plane block for modified radical mastectomy: a 

prospective randomised study. Anestezi Dergisi. 

2022;30(4):264–71. DOI: 10.54875/jarss.2022.59320 
18. Desai M, Narayanan MK, Venkataraju A. Pneumothorax 

following serratus anterior plane block. Anaesth Rep. 

2020;8(1):14–6. PubMed DOI: 10.1002/anr3.12034  
19. Bedewy AAE, Mohamed MS, Sultan HM, Khalil MS. 

Comparison between erector spinae plane block versus 
serratus anterior plane block regarding analgesia and stress 

response after modified radical mastectomy: randomized 

controlled trial. Anesth Pain Med. 2024;14(2):e123456. 
PubMed DOI: 10.5812/aapm-142189 

20. Nyima T, Palta S, Saroa R, Kaushik R, Gombar S. 

Ultrasound-guided erector spinae plane block compared to 
serratus anterior muscle block for postoperative analgesia in 

modified radical mastectomy surgeries: a randomized control 

trial. Saudi J Anaesth. 2023;17(3):311–7. PubMed DOI: 
10.4103/sja.sja_716_22. 

 


