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Abstract 
Background and Aims: Effective postoperative analgesia following modified radical mastectomy (MRM) 
facilitates early recovery and improves patient comfort. Ultrasound-guided Pectoral Nerve (PECS II) block and 
Serratus Anterior Plane (SAP) block are novel regional analgesic techniques for breast surgery. This study 
compared the analgesic efficacy of PECS II block and SAP block in patients undergoing unilateral MRM. 
Secondary objectives included comparison of onset and duration of sensory block, postoperative tramadol 
consumption, hemodynamic changes, and adverse effects. 
Material and Methods: After institutional ethics committee approval, 50 ASA I–II female patients undergoing 
elective unilateral MRM under general anesthesia were randomized into two equal groups. Group P received 
ultrasound-guided PECS II block, while Group S received ultrasound-guided SAP block. Postoperative pain was 
assessed using the Visual Analogue Scale (VAS) at rest and during arm abduction over 24 hours. Time to first 
rescue analgesia, 24-hour tramadol consumption, hemodynamic parameters, and block-related complications 
were recorded. 
Results: Baseline demographic characteristics, ASA status, and duration of surgery were comparable between 
groups. SAP block demonstrated a faster onset of sensory blockade and significantly lower VAS scores at 24 
hours. Pain scores during arm abduction were significantly lower after 12 hours in the SAP group. Time to first 
rescue analgesia was longer and 24-hour tramadol consumption was significantly lower with SAP block. 
Intraoperative hemodynamic parameters were comparable, while postoperative pulse rate and mean arterial 
pressure were significantly lower in the SAP group at later time points. No complications were observed either 
related to block or not. 
Conclusion: Ultrasound-guided SAP block provided superior and longer-lasting postoperative analgesia with 
reduced opioid consumption compared with PECS II block after unilateral modified radical mastectomy. More 
Larger randomized studies are needed to confirm these findings. 
Keywords: PECS block, serratus anterior plane block, modified radical mastectomy, postoperative analgesia. 
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Introduction  
Breast cancer is the most common type of cancer in 
Indian women and has recently surpassed cervical 
cancer in prevalence, with an incidence rate of 
around 31%.  It is the second major cause of 
cancer-related death in women. Surgery is the main 
treatment for breast cancer, and about 60% of 

women who can undergo surgery have a 
mastectomy. Post-surgical pain is a major issue that 
affects healing and overall quality of life.  Patients 
may experience both short-term injury-related pain 
and long-term nerve-related pain. The worst pain 
usually occurs within the first 24 hours after the 
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operation. This pain is often caused by removal of 
lymph nodes under the arm and can be worsened 
by moving the shoulder or arm. About 50% of 
women who have a mastectomy, with or without 
breast reconstruction, develop pain after surgery. If 
acute postoperative pain is not properly managed, it 
can affect breathing and gas exchange in the lungs. 
It also strongly predicts the development of 
ongoing pain after surgery. Effective pain 
management during and around surgery can reduce 
the body's stress response, lower the use of pain 
medications, and help maintain a well-functioning 
immune system.   
A combination of different types of medicines and 
techniques, known as multimodal analgesia, is now 
recommended for managing short-term 
postoperative pain. This includes non-steroidal 
anti-inflammatory drugs, opioids, local anaesthetics 
injected into the wound, and blocks of specific 
nerves. However, even with these methods, 20–
40% of patients who have breast surgery still 
experience poor pain control. General anaesthesia, 
although commonly used in cancer surgery, does 
not provide long-lasting pain relief or fully control 
the body's stress response. While opioids are often 
used, they can lead to side effects such as nausea, 
vomiting, drowsiness, and breathing difficulties. 
Thoracic epidural anaesthesia and paravertebral 
blocks are effective but can be complex to perform 
and carry risks such as pneumothorax, neurological 
issues, and, rarely, complete spinal anaesthesia. 
The use of ultrasound-guided blocks in the inter-
fascial plane has offered safer and easier options 
for managing pain after breast surgery.  In 2011, 
Blanco introduced the PECS I block and later 
improved it to the PECS II block, which allows for 
better pain coverage by placing the anaesthetic 
between two muscles. These blocks target several 

nerves in the chest and arm area. Blanco and others 
later developed the serratus anterior plane (SAP) 
block, which provides effective pain relief for the 
front and side of the chest by blocking specific 
nerves.  Both the PECS II and SAP blocks are 
effective and safe for use in breast surgery and 
other chest procedures. Despite these benefits, there 
is not much evidence comparing the effectiveness 
of the PECS II block and the SAP block in patients 
who undergo a unilateral modified radical 
mastectomy.  
Therefore, this study aims to compare the 
effectiveness of these two ultrasound-guided blocks 
for postoperative pain relief in such patients, with 
the main goal of assessing the duration and quality 
of pain control provided by each technique. 
Materials and Methods 
Study Design: This prospective, parallel-group, 
randomized controlled trial was conducted in the 
Department of Anaesthesiology, Central Hospital, 
Garden Reach, Kolkata, India, between June 2020 
and May 2021. Institutional Ethics Committee 
approval and Clinical Trials Registry–India (CTRI) 
registration were obtained before participant 
enrollment. Written informed consent was obtained 
from all participants, and the study adhered to the 
ethical principles of the Declaration of Helsinki. 
During the recruitment period, 65 patients 
scheduled for elective unilateral modified radical 
mastectomy were assessed for eligibility. Fifteen 
patients were excluded (five did not meet the 
inclusion criteria and ten fulfilled the exclusion 
criteria). Fifty eligible patients were randomized 
equally into two groups and completed the study 
without loss to follow-up (Figure 1).  
CONSORT 2010 Flow Diagram 

 

 
Figure 1: Consort flow diagram 
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The flow of participants through each stage of the 
trial is illustrated in the CONSORT 2010 flow 
diagram (Figure 1). 

Patient Selection: Female patients aged 30–65 
years with ASA physical status I or II undergoing 
elective unilateral modified radical mastectomy 
under general anaesthesia were included. Patients 
were excluded if they declined consent, had 
hypersensitivity to local anaesthetics or opioids, 
contraindications to regional anaesthesia 
(coagulopathy, anticoagulant therapy, local 
infection, or chest wall abnormalities), BMI >35 
kg/m², chronic pain requiring daily analgesics for 
>4 weeks, psychiatric illness, pregnancy, previous 
breast surgery other than diagnostic biopsy, ASA 
physical status III or higher, or bilateral breast 
cancer. Patients were followed during 
hospitalization and for one month postoperatively.  

Sample Size Calculation: Sample size was 
calculated using G*Power software. Assuming a 
clinically significant difference of 2 points in the 
Visual Analogue Scale (VAS), a two-sided α error 
of 0.05, and 80% power, 40 patients (20 per group) 
were required. To compensate for potential 
dropouts, 50 patients were enrolled.  

Randomization, Allocation Concealment and 
Blinding: Participants were randomized in a 1:1 
ratio using a computer-generated randomization 
sequence. The allocation sequence was maintained 
by an independent consultant anaesthesiologist not 
involved in patient recruitment, perioperative 
management, outcome assessment, or statistical 
analysis. Allocation was revealed only after 
enrollment, ensuring allocation concealment. 
Participants and the anaesthesiologist responsible 
for postoperative outcome assessment were blinded 
to group allocation. Ultrasound-guided PECS II 
and SAP blocks were performed by a separate 
experienced consultant anaesthesiologist who had 
previously performed at least 20 such blocks and 
was not involved in postoperative assessment or 
data analysis.  

Block Technique and Perioperative 
Management: Ultrasound-guided regional blocks 
were performed pre-operatively under strict aseptic 
precautions by an experienced consultant 
anaesthesiologist using a 6–13 MHz linear 
transducer (Sonosite Micromax, Washington, USA) 
with an imaging depth of 4 to 6 cm and a 21-G, 
100-mm insulated needle. PECS II block was 
performed with the patient in supine position and 
the ipsilateral upper limb was placed in abducted 
position.  

After all aseptic precautions, the probe was placed 
below the lateral third of the clavicle and moved 
laterally to locate the axillary vessels and pectoralis 
major and pectoralis minor muscles directly above 
the 1st rib (Fig. 1). The USG probe was further 

moved towards the axilla till the lateral border of 
the pectoralis minor and serratus anterior muscles 
was identified above the 2nd, 3rd and 4th ribs (Fig. 
2). The skin puncture point was infiltrated with 3 
mL of 2% lignocaine. A 21 G, 100 mm nerve 
stimulator needle (Stimuplex A, B. Braun, 
Germany) was inserted in-plane to the US probe. 
The fascial plane between pectoralis minor muscle 
and serratus anterior muscle was identified at the 
3rd rib level and 20 mL of 0.25% bupivacaine was 
injected in 5 mL increments after aspiration (PECS 
II). The needle was then withdrawn into the fascial 
plane between pectoralis major and minor muscles 
and another 10 mL of 0.25% bupivacaine was 
injected (PECS I) (Fig. 3). 

For SAP block, the US probe was moved to the 
mid-axillary line and kept in cephalo-caudal 
direction to visualize the 4th and 5th ribs, serratus 
anterior muscle and pleura. Using an in-plane 
approach, the needle was inserted below the 
serratus anterior muscle at the 4th rib. After 
negative aspiration, 30 mL of 0.25% bupivacaine 
solution was injected and visualized in real time. In 
the PECS II group, 20 mL of 0.25% bupivacaine 
was injected between the pectoralis minor and 
serratus anterior muscles, followed by 10 mL 
between the pectoralis major and minor muscles. In 
the SAP group, 30 mL of 0.25% bupivacaine was 
deposited beneath the serratus anterior muscle at 
the level of the fourth rib under real-time 
ultrasound guidance (Fig 4, Fig 5).  

Sensory block onset was assessed using the pin-
prick test, and patients were observed for 15 
minutes before surgery.  

Standard monitoring included five-lead 
electrocardiography, pulse oximetry, noninvasive 
blood pressure monitoring, and capnography. 
General anaesthesia was induced with intravenous 
glycopyrrolate (0.01 mg/kg), Fentanyl (2 
microgram per kg), propofol (1.5–2 mg/kg), and 
vecuronium (0.1–0.2 mg/kg) to facilitate tracheal 
intubation. Anaesthesia was maintained with 
oxygen, nitrous oxide, isoflurane (0.8–1%), and 
intermittent vecuronium. Neuromuscular blockade 
was reversed with neostigmine and glycopyrrolate. 
Heart rate and haemodynamic parameters were 
recorded before induction and at predefined 
intervals until completion of surgery.  

Postoperatively, all patients received intravenous 
paracetamol (10–15 mg/kg every 8 hours) as part of 
multimodal analgesia. Intravenous tramadol (1–2 
mg/kg) was administered as rescue analgesia when 
the Visual Analogue Scale (VAS) score exceeded 4. 
Postoperative nausea and vomiting were treated 
with ondansetron, while patient satisfaction and 
block-related complications were documented by 
blinded observers.  
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Outcome Measures and Statistical Analysis: The 
primary outcome was postoperative pain intensity 
assessed using the VAS at rest and during ipsilateral 
arm abduction at 1, 6, 12, 18, and 24 hours. 
Secondary outcomes included onset and duration of 
sensory blockade, time to first rescue analgesia, 24-
hour tramadol consumption, haemodynamic 
variables, postoperative nausea and vomiting, 
patient satisfaction, and block-related 

complications. Statistical analysis was performed 
using SPSS version 23.0.  

Continuous variables were expressed as mean ± SD 
and compared using the unpaired Student's t-test, 
while categorical variables were presented as 
frequencies and percentages. A P value <0.05 was 
considered statistically significant. 

Results
 

 
Figure 2: probe position in SAP block 

 

 
Figure 3: sonoanatomy in SAP block 

 



 

 

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Tabassum et al.                      International Journal of Current Pharmaceutical Review and Research 

1965  

 
Figure 4: Needle position in SAP block 

 

 
Figure 5: drug deposition in SAP Block 

 
Fifty female patients undergoing unilateral 
modified radical mastectomy were randomized 
equally into Group P (PECS II block, n=25) and 
Group S (SAP block, n=25). All patients completed 
the study and were included in the final analysis. 

Baseline demographic characteristics were 
comparable between the groups (Table 1). Mean 
age (44.0±6.1 vs. 43.36±9.65 years; P=0.78), BMI 
(27.52±3.13 vs. 28.30±3.35 kg/m²; P=0.39), and 
ASA physical status (ASA I/II: 22/3 vs. 21/4) did 
not differ significantly. The duration of surgery was 
similar in both groups (1.8±0.2 vs. 1.9±0.4 hours; 
P=0.27). However, SAP block produced a 
significantly faster onset of sensory blockade than 
PECS II block (11.8±1.9 vs. 15.9±1.6 minutes; 
P<0.0001). Rescue analgesia during the first 24 
postoperative hours was required in 5/25 (20%) 
patients in Group P and 3/25 (12%) in Group S. 

Consequently, 20/25 (80%) and 22/25 (88%) 
patients, respectively, required no rescue analgesia. 
Among patients requiring rescue analgesia, the 
time to first rescue analgesic was significantly 
longer in Group S (17±0.7 vs. 13±0.7 hours; 
P<0.0001), with significantly lower postoperative 
tramadol consumption (100±0 vs. 180±54.2 mg; 
P=0.04) (Table 2).  

VAS scores at rest remained comparable up to 18 
hours after surgery and were significantly lower in 
Group S at 24 hours (P<0.0001) (Table 3). During 
arm abduction, pain scores were similar during the 
early postoperative period but were significantly 
lower in Group S at 12, 18, and 24 hours (P=0.02, 
0.04, and <0.0001, respectively) (Table 4), 
indicating superior dynamic analgesia with SAP 
block. Perioperative pulse rate, systolic blood 
pressure, diastolic blood pressure, and mean arterial 
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pressure remained clinically stable in both groups 
(Tables 5–12). Although isolated statistically 
significant differences were observed at a few 
intraoperative and postoperative time points, no 
consistent haemodynamic advantage of either 
technique was demonstrated, and none of the 
patients required intervention for haemodynamic 
instability. 

No adverse events were observed in either group. 
Postoperative nausea and vomiting, local 
anaesthetic systemic toxicity, urinary retention, 
pneumothorax, pruritus, and respiratory depression 
were absent in all patients (0/25 in each group) 
(Table 13). 

Discussion   

This randomized comparative study assessed the 
effectiveness of ultrasound-guided PECS II block 
and serratus anterior plane (SAP) block in 
providing pain relief for patients who underwent 
unilateral modified radical mastectomy. Both 
methods were found to offer effective postoperative 
pain control with stable blood pressure and heart 
rate during the perioperative period, as well as a 
good safety record.However, the SAP block 
showed quicker onset of pain relief, longer-lasting 
pain control, less need for postoperative opioid 
medication, and lower pain levels in the later stages 
after surgery. 

The baseline characteristics of the patients, their 
physical health status, and the length of the surgery 
were similar between the two groups, which shows 
the randomization was successful and helps to 
reduce the effect of other factors that could 
influence the outcome. 

One key finding of this study was the quicker onset 
of pain relief with the SAP block. This could be 
because the local anesthetic is placed in the serratus 
fascial area, allowing it to reach the nerves that 
control the skin on the sides of the ribs without 
needing to spread further. This was also observed in 
a similar study involving patients with multiple rib 
fractures, which supports these results. Pain levels 
at rest were low in both groups during the first 24 
hours after surgery, indicating that both techniques 
provided adequate pain relief.  However, the SAP 
block led to even lower pain scores at 24 hours. 
When patients moved their arms, the SAP group 
had significantly lower pain scores after 12 hours, 
suggesting better pain control during arm 
movement. This could be due to the local anesthetic 
staying in the serratus fascial plane longer and 
blocking the long thoracic and thoracodorsal 
nerves, which are involved in shoulder movement 
pain.Similar benefits have been reported in other 
studies examining fascial plane blocks. Patients 
receiving the SAP block also needed rescue pain 
medication later and used less tramadol in the first 
24 hours after surgery. 

These findings indicate that SAP block helps 
reduce the need for opioid medication. Although 
some studies have shown that PECS block provides 
longer-lasting pain relief than paravertebral block, 
the use of a more comprehensive pain management 
plan and a larger amount of local anesthetic in this 
study may explain the longer duration of pain 
relief. Compared to studies using paravertebral 
blocks, our findings suggest that SAP block is a 
safe and effective option that avoids the challenges 
and risks of more complex techniques. 

Heart rate and blood pressure stayed within normal 
ranges in both groups during the perioperative 
period. Although some changes were seen at certain 
time points, they did not cause any instability or 
require extra treatment and are unlikely to be 
important clinically. The lower heart rate and blood 
pressure in the SAP group are likely due to better 
pain control rather than any direct effect of the 
block on the circulatory system. 

No patients experienced any serious side effects, 
including systemic toxicity from local anesthetic, 
pneumothorax, nausea, vomiting, breathing 
problems, urinary retention, or other complications 
related to the block, confirming that both 
techniques are safe when performed by skilled 
practitioners. 

The main strengths of this study are its randomized 
approach, uniform anesthesia plan, and consistent 
use of local anesthetic concentration and volume in 
both groups. 

However, the study has certain limitations, such as 
a small number of participants, being conducted at 
a single center, relying on self-reported pain using 
the VAS scale, not using patient-controlled 
analgesia to objectively measure opioid use, and 
lacking long-term follow-up to check for ongoing 
pain. In conclusion, both PECS II and SAP blocks 
are effective and safe options for managing 
postoperative pain after modified radical 
mastectomy.  

However, the SAP block offers faster pain relief, 
longer lasting pain control, reduced opioid use, and 
better pain management during the later stages of 
recovery, making it a preferred regional anesthetic 
technique for breast surgery. 

Conclusion 

Both ultrasound-guided PECS II and serratus 
anterior plane (SAP) blocks provided effective and 
safe postoperative analgesia following unilateral 
modified radical mastectomy.  Compared with 
PECS II block, SAP block demonstrated a faster 
onset of sensory blockade, prolonged duration of 
analgesia, lower postoperative pain scores during 
the late postoperative period, delayed requirement 
for rescue analgesia, and reduced tramadol 
consumption, while maintaining comparable 
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perioperative haemodynamic stability without 
block-related complications. These findings suggest 
that SAP block is an effective regional analgesic 
technique for breast surgery. However, larger 
multicentre randomized controlled studies are 
warranted to validate these findings and establish 
long-term clinical outcomes. 

References 

1. Sudeep Gupta, South Asian J cancer. 2016 Jul-
sep; 5 (3): 85-86. 

2. Vadivelu N, Schreck M, Lopez J, Kodumudi 
G, Narayan D. Pain after mastectomy and 
breast reconstruction. 2008 Apr; 74 (4): 285-
96. 

3. H. Talbot, S. P. Hutchinson, D. L. Edbrooke, I. 
Wrench and S. R. Kohlhardt. Evaluation of a 
local anaesthesia regimen following 
Mastectomy. Anaesthesia, 2004; 59: 664–667. 

4. Cheville AL, Tchou J. Barriers to rehabilitation 
following surgery for primary breast cancer. J 
Surg  Oncol 2007; 95: 409-18. 

5. Joshi GP, Ogunnaike BO. Consequences of 
inadequate postoperative pain relief and 
chronic persistent postoperative pain. 
Anesthesiol Clin North America. 2005; 23:21. 

6. Versyck B, van Geffen GJ, Van Houwe P. 
Prospective double blind randomized placebo-
controlled clinical trial of the pectoral nerves 
(Pecs) block type II. J Clin Anesth. 2017 Aug; 
40: 46-50. 

7. Sreenivasa Rao S, Obulapathy D. Cumulative 
Effect of Incisional Infiltration in Addition to 
Wound Instillation, among Two Sessions of 
Tumescent Analgesia in Postoperative 
Modified Radical Mastectomy (MRM) 
Patients. Journal of Evidence based Medicine 
and Healthcare; 2015 June; 2(23): 3438-3444. 

8. Poleshuck EL, Katz J, Andrus CH et al. Risk 
factors for chronic pain following breast cancer 
surgery: a prospective study. J Pain 2006; 7(9): 
626-34. 

9. Doss NW, Ipe J, Crimi T, Rajpal S, Cohen 
S, Fogler RJ, Michael R, Gintautas. 
Continuous thoracic epidural anesthesia with 
0.2% ropivacaine versus general anesthesia for 
perioperative management of modified radical 
mastectomy. J. Anesth Analg. 2001 
Jun;92(6):1552-7. 

10. S.R. Humble, A.J. Dalton, L. Li. A systematic 
review of therapeutic interventions to reduce 
acute and chronic post-surgical pain after 
amputation, thoracotomy or mastectomy. Eur J 
Pain. 2015 April; 19(4): 451– 465. 

11. Lynch EP, Welch KJ, Carabuena JM, Eberlein 
TJ. Thoracic epidural anesthesia improves 
outcome after breast surgery. Ann Surg. 1995 
Nov; 222(5): 663-9. 

12. Bouzinac A, Brenier G, Dao M, Delbos. A 
Bilateral association of   PECS I block and 

serratus plane block for postoperative 
analgesia after double modified radical 
mastectomy. Minerva Anestesiol 2015; 81: 
589-90. 

13. R. Blanco. The ‘Pecs block’: a novel technique 
for providing analgesia after breast surgery. 
Anesthesia 2011; 66: 847–848 

14. Bashandy, Ghada Mohammad Nabih, Abbas, 
Dina Nabil. Pectoral Nerves I and II Blocks in 
Multimodal Analgesia for Breast Cancer 
Surgery: A Randomized Clinical Trial. 
Regional Anesthesia and Pain 
Medicine: January/February 2015; 40 (1): 68–
74. 

15. Blanco R, Parras T, McDonnell JG, Prats-
Galino. ASerratus plane block: a novel 
ultrasound-guided thoracic wall nerve block. 
Anaesthesia. 2013 Nov; 68(11): 1107-13. 

16. Ahmed H Othman, Ahmad M Abd El-Rahman, 
and Fatma El Sherif. Efficacy and Safety of 
Ketamine Added to Local Anesthetic in 
Modified Pectoral Block for Management of 
Postoperative Pain in Patients Undergoing 
Modified Radical Mastectomy. Pain Physician 
2016;19(7):485-494. 

17. Carr DB, Goudas LC. Acute pain. Lancet. 
1999;353: 2051. 

18. Dougherty PM, Raja SN. Neurochemistry of 
somatosensory and pain processing. In: 
Benzon HT, Raja SN, Molloy RE, et al., eds. 
Essentials of Pain Medicine and Regional 
Anesthesia. Elsevier, Churchill Livingstone; 
2005:7. 

19. Raja SN, Dougherty PM. Anatomy and 
physiology of somatosensory and pain 
processing. In: Benzon HT, Raja SN, Molloy 
RE, Liu S, Fishman SM, eds. Essentials of 
Pain Medicine and Regional Anesthesia, 2nd 
ed. Philadelphia, PA: Elsevier, Churchill 
Livingstone; 2005:1. 

20. Wilder-Smith OH, Arendt-Nielsen L. 
Postoperative hyperalgesia: Its clinical 
importance and relevance. 
Anesthesiology.2006; 104(3): 601. 

21. Gartner, R., Jensen, M.B., Nielsen, J., Ewertz, 
M., Kroman, N. and Kehlet, H. 
(2009).Prevalence of and factors Associated 
with Persistent Pain Following Breast Cancer 
Surgery. JAMA; 302: 1985-1992. 

22. Stoelting’s handbook of pharmacology and 
physiology in anesthetic practice, 3rd edition 
2012; Robert K. Stoelting, Pamela Flood, 
James P. Rathmell, Steven Shafer: 157-198. 

23. Barden J, Edwards J, Moore A, McQuay H: 
Single dose oral paracetamol (acetaminophen) 
for postoperative pain. Cochrane database of 
systematic reviews 2004. 

24. Romsing J, Moiniche S, Dahl JB: Rectal and 
parenteral paracetamol, and paracetamol in 
combination with NSAIDs, for postoperative 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Vadivelu%20N%5BAuthor%5D&cauthor=true&cauthor_uid=18453290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schreck%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18453290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lopez%20J%5BAuthor%5D&cauthor=true&cauthor_uid=18453290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kodumudi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18453290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kodumudi%20G%5BAuthor%5D&cauthor=true&cauthor_uid=18453290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Narayan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18453290
https://www.ncbi.nlm.nih.gov/pubmed/?term=Versyck%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28625445
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20Geffen%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=28625445
https://www.ncbi.nlm.nih.gov/pubmed/28625445
https://www.ncbi.nlm.nih.gov/pubmed/?term=Doss%20NW%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ipe%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crimi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rajpal%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cohen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cohen%20S%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fogler%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Michael%20R%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gintautas%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gintautas%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gintautas%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gintautas%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gintautas%20J%5BAuthor%5D&cauthor=true&cauthor_uid=11375845
https://www.ncbi.nlm.nih.gov/pubmed/11375845
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lynch%20EP%5BAuthor%5D&cauthor=true&cauthor_uid=7487214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Welch%20KJ%5BAuthor%5D&cauthor=true&cauthor_uid=7487214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carabuena%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=7487214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eberlein%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=7487214
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eberlein%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=7487214
https://www.ncbi.nlm.nih.gov/pubmed/7487214
http://journals.lww.com/rapm/toc/2015/01000
http://journals.lww.com/rapm/toc/2015/01000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blanco%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23923989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Parras%20T%5BAuthor%5D&cauthor=true&cauthor_uid=23923989
https://www.ncbi.nlm.nih.gov/pubmed/?term=McDonnell%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=23923989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prats-Galino%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23923989
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prats-Galino%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23923989
https://www.ncbi.nlm.nih.gov/pubmed/23923989


 

 

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Tabassum et al.                      International Journal of Current Pharmaceutical Review and Research 

1968  

analgesia. British Journal of Anaesthesia 2002; 
88: 215-26. 

25. Kvalsvik O, Borchgrevink PC, Hagen L, Dale 
O: Randomized, doubleblind, placebo-
controlled study of the effect of rectal 
paracetamol on morphine consumption after 
abdominal hysterectomy. Acta  
Anaesthesiologica Scandinavica 2003; 47: 
451-6. 

26. Anderson BJ, Pons G, Autret-Leca E, Allegaert 
K, Boccard E: Pediatric intravenous 
paracetamol (propacetamol) pharmacokinetics: 
a population analysis. Paediatric Anaesthesia 
2005; 15: 282-92. 

27. Aitkenhead AR, Smith G, Rowbotham DJ: 
Textbook of anaesthesia, 5thEdition. 
Edinburgh, Churchill Livingstone Elsevier, 
2007. 

28. Elvir-Lazo OL, White PF: The role of 
multimodal analgesia in pain management 
after ambulatory surgery. Current Opinion in 
Anaesthesiology 2010; 23: 697-703. 

29. Jokela R, Ahonen J, Seitsonen E, Marjakangas 
P, Korttila K: The influence of ondansetron on 
the analgesic effect of acetaminophen 
afterlaparoscopic hysterectomy. Clinical 
Pharmacology and Therapeutics.  2010; 87: 
672-8. 

30. Salihoglu Z, Yildirim M, Demiroluk S, Kaya 
G, Karatas A et al., Evaluation of intravenous 
paracetamol administration on postoperative 
pain and recovery characteristics in patients 
undergoing laparoscopiccholecystectomy. 
Surgical Laparoscopy, Endoscopy & 
Percutaneous Techniques 2009; 19: 321-3. 

31. Sacerdote P, Bianchi M, Gaspani L, et al. The 
effects of tramadol and morphine on immune 
responses and pain after surgery in cancer 
patients. Anesth Analg. 2000; 90: 1411–1414. 

32. Miller’s Anesthesia 8th edition 2015; 
Philadelphia, PA, Churchill 
Livingstone/Elsevier, 2015 Ronald D.  Miller, 
Neal H. cohen , Lars I. Eriksson. 1042-1043. 

33. Albi-Feldzer A, Mouret-Fourme E 
E, Hamouda S, Motamed C, Dubois 
PY, Jouanneau L, Jayr CA. Double-blind 
randomized trial of wound and intercostal 
space infiltration with ropivacaine during 
breast cancer surgery: effects on chronic 
postoperative pain. Anethesiology 2013 
Feb;118(2):318-26.  

34. Iohom, G, Abdalla, H, O’Brien, J, Szarvas, S, 
Larney, V, Buckley, E, Butler, M, Shorten, GD 
The associations between severity of early 
postoperative pain, chronic postsurgical pain 
and plasma concentration of stable nitric oxide 
products after breast surgery. Anesth Analg. 
2006; 103: 995–1000. 

35. Wu CL, Raja SN. Treatment of acute 
postoperative pain. The Lancet, 377: 2215-
2225, 2011. 

36. Richebé P, Rivat C, Liu SS. Perioperative or 
postoperative nerve block for preventive 
analgesia: should we care about the timing of 
our regional anesthesia? Anesth Analg. 
2013;116: 969–970. 

37. Norum HM, Breivik H, Thoracic paravertebral 
blockade and thoracic epidural analgesia: two 
extremes of a continuum. Anaesthesia and 
Analgesia 2011; 112: 990. 

38. Ravinder Kumar Batra, Krithika 
Krishnan, Anil Agarwal Paravertebral block, 
2011; 27 (1): 5-11 

39. Klein, Stephen M, Bergh, Arthur, Steele, Susan 
M, Georgiade, Gregory S., Greengrass, Roy A. 
Thoracic Paravertebral Block for Breast 
Surgery. Anesthesia & Analgesia: June 
2000;90 (6): 1402–1405. 

40. R Blanco, M Fajardo, T Parras Maldonado. 
Ultrasound description of Pecs II (modified 
Pecs I): a novel approach to breast surgery. 
Rev Esp Anestesiol Reanim. 2012; 59: 470-5. 

41. Porzionato A, Macchi V, Stecco C, Loukas M, 
Tubbs RS, de Caro R. Surgical anatomy of the 
pectoral nerves and the pectoral musculature. 
Clin Anat. 2012; 25:559 -75. 

42. An anatomical evaluation of the serratus 
anterior plane block. Mayes J, Davison 
E, Panahi P, Patten D, Eljelani F, Womack 
J, Varma M. Anaesthesia. 2016 Sep; 
71(9):1064-9. 

43. Bremner-Smith AT, Unwin AJ, Williams WW. 
Sensory pathways in the spinal accessory 
nerve. J Bone Joint Surg Br. 1999;81:226–228. 

44. PECS Block Provides Effective Postoperative 
Pain Management for Breast Cancer Surgery- 
A Retrospective Study. Ichikawa Yuki1, 
Hironobu Ueshima, Hiroshi Otake, Akira 
Kitamura. International Journal of Clinical 
Medicine, 2017; 8: 198-203. 

45. Ultrasound-Guided Continuous Interpectoral 
Block for Patient Undergoing Mastectomy and 
Axillary Clearance Mario Fajardo-Pérez, Ece 
Yamak Altınpulluk, Javier García-Miguel, 
Borja Quintana-Gordon. Turk J Anaesthesiol 
Reanim 2017; 45: 112-5. 

46. Serratus Anterior Plane (SAP) Block Used for 
Thoracotomy Analgesia: A Case Report 
Korgün Okmen, Burcu Metin Okmen , and 
Serkan Uysal. The Korean journal of pain · 
July 2016; 29(3): 189-192. 

47. Continuous Analgesia Using a Multi-Holed 
Catheterin Serratus Plane for Thoracic Surgery 
Pain Physician: May June 2016; 19:E 

48. Wewers M.E. and Lowe N.K. A critical review 
of visual analogue scale in the measurement of 
clinical phenomena. Research in nursing and 
health 1990; 13:227-236.  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Albi-Feldzer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mouret-Fourme%20E%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mouret-Fourme%20E%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hamouda%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Motamed%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dubois%20PY%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Dubois%20PY%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jouanneau%20L%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jayr%20C%5BAuthor%5D&cauthor=true&cauthor_uid=23340351
http://www.joacp.org/searchresult.asp?search=&author=Ravinder+Kumar+Batra&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.joacp.org/searchresult.asp?search=&author=Krithika+Krishnan&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.joacp.org/searchresult.asp?search=&author=Krithika+Krishnan&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.joacp.org/searchresult.asp?search=&author=Anil+Agarwal&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://journals.lww.com/anesthesia-analgesia/toc/2000/06000
http://journals.lww.com/anesthesia-analgesia/toc/2000/06000
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mayes%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davison%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Davison%20E%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Panahi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Patten%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eljelani%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Womack%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Womack%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/?term=Varma%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27440171
https://www.ncbi.nlm.nih.gov/pubmed/27440171


 

 

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Tabassum et al.                      International Journal of Current Pharmaceutical Review and Research 

1969  

49. Breivik H, Borchgrevink PC, Allen SM, 
Rosseland LA, Romundstad L, Hals EK et al.,: 
Assessment of pain. British Journal of 
Anaesthesia 2008; 101: 17-24. 

50. Sherif Samir Wahba, Sahar Mohammed 
Kamal. Thoracic paravertebral block versus 
pectoral nerve block for analgesia after breast 
surgery. Egyptian journal of anaesthesia 
2013;1: 30 

51. Sundarathiti P, Pasutharnchat K, Kongdan Y, et 
al. Thoracic  epidural anesthesia (TEA) with 
0.2% ropivacaine in combination  with 
ipsilateral brachial plexus block (BPB) for 
modified radical mastectomy (MRM).J Med 
Assoc Thai 2005; 88: 513-20 

52. Ibarra MM, S-Carralero GC, Vicente 
GU, Cuartero del Pozo A, López Rincón 
R, Fajardo del Castillo MJ. Chronic 
postoperative pain after general anesthesia 
with or without a single-dose preincisional 
paravertebral nerve block in radical breast 
cancer surgery. Rev Esp Anestesiol Reanim. 
2011 May;58(5):290-4. 

53. Esther A C Bouman,Maurice 
Theunissen, Alfons GH Kessels, Kristien BMI 
Keymeulen, Elbert AJ Joosten, Marco AE 
Marcus, Wolfgang F Buhre, and Hans-Fritz 
Gramke. Continuous paravertebral block for 
post-operative pain compared to general 
anaesthesia and wound infiltration for major 
oncological breast surgery. Springer plus. 
2014; 3: 517. 

54. Aline Albi-Feldzer, Emmanuelle Mouret-
Fourme E, Smail Hamouda, Cyrus Motamed,  
Pierre-Yves Dubois, Ludivine Jouanneau, 
Christian Jayr. A Double-blind Randomized 
Trial Wound and Intercostal Space Infltration 
with Ropivacaine during Breast Cancer 
Surgery ,Effects on Chronic Postoperative Pain . 
Anesthesiology 2013; 118:241–3. 

55. Grigoras A, Lee P, Sattar F, Shorten G. 
Perioperative intravenous lidocaine decreases 
the incidence of persistent pain after breast 
surgery. clin J Pain. 2012 Sep;28(7):567-72.  

56. Kapil Gupta, Kadapa Srikanth, Kiran Kumar 
Girdhar, Vincent Chan . Analgesic efficacy of 
ultrasound‑guided paravertebral block versus 
serratus plane block for modified radical 
mastectomy: A randomised, controlled trial 
2017; 61 (5); 381-386  

57. Kulhari S, Bharti N, Bala I, Arora S, Singh G. 
Efficacy of pectoral nerve block versus 
thoracic paravertebral block for postoperative 
analgesia after radical mastectomy: a 
randomized controlled trial.Br J Anaesth. 2016 
Sep;117(3):382-6. 

58. Ali M Ali Hassn, Hala E Zanfaly, Taha A 
Biomy Pre-emptive analgesia of ultrasound-
guided pectoral nerve block II with 
dexmedetomidine–bupivacaine for controlling 
chronic pain after modified radical 
mastectomy2016 ;3 (1): 6-13 

59. Versyck, P. Van Houwe, G. J. van Geffen, M. 
Van de Velde and R. Slappendel. A Qualitative 
Systematic Review of the Pectoral Nerves 
Block Type I and II B. Acta Anaesth. Belg., 
2017; 68: 49-62. 

60. Harue Morioka, Yoshinori Kamiya, Takayuki 
Yoshida, Hiroshi Baba Pectoral nerve block 
combined with general anesthesia for breast 
cancer surgery: a retrospective comparison. 
JA Clinical Reports December 2015, 1:15 

61. Anjum S Khan-Joad, Pushplata Gupta, Malati 
Tiwari, Sanjeev Patni. Acute Post Mastectomy 
Pain: A Double Blind Randomised Controlled 
Trial: Intravenous Tramadol Vs Bupivacaine 
Irrigation through Surgical Drains. Indian 
Journal of Anaesthesia 2008; 52 (2): 164-169 

62. Nishad Poolayullathil Kunhabdulla et al. 
Serratus Anterior Plane Block for Multiple Rib 
Fractures Pain Physician 2014; 17:E651-E662. 

63. Hetta DF, Rezk KM. Pectoralis‑serratus 
interfascial plane block vs. thoracic 
paravertebral block for unilateral radical 
mastectomy with axillary evacuation. J Clin 
Anesth 2016; 34: 91‑7. 

 

https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Ibarra%20MM%5BAuthor%5D&sort=ac&from=/21692253/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=S-Carralero%20GC%5BAuthor%5D&sort=ac&from=/21692253/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Vicente%20GU%5BAuthor%5D&sort=ac&from=/21692253/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Vicente%20GU%5BAuthor%5D&sort=ac&from=/21692253/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Cuartero%20del%20Pozo%20A%5BAuthor%5D&sort=ac&from=/21692253/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=L%C3%B3pez%20Rinc%C3%B3n%20R%5BAuthor%5D&sort=ac&from=/21692253/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=L%C3%B3pez%20Rinc%C3%B3n%20R%5BAuthor%5D&sort=ac&from=/21692253/ac
https://www.ncbi.nlm.nih.gov/m/pubmed/?term=Fajardo%20del%20Castillo%20MJ%5BAuthor%5D&sort=ac&from=/21692253/ac
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bouman%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Theunissen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Theunissen%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kessels%20AG%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keymeulen%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keymeulen%20KB%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joosten%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marcus%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marcus%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Buhre%20WF%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gramke%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gramke%20HF%5BAuthor%5D&cauthor=true&cauthor_uid=25279309
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4169785/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Grigoras%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22699129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lee%20P%5BAuthor%5D&cauthor=true&cauthor_uid=22699129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sattar%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22699129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shorten%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22699129
https://www.ncbi.nlm.nih.gov/pubmed/22699129
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kulhari%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27543533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bharti%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27543533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bala%20I%5BAuthor%5D&cauthor=true&cauthor_uid=27543533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Arora%20S%5BAuthor%5D&cauthor=true&cauthor_uid=27543533
https://www.ncbi.nlm.nih.gov/pubmed/?term=Singh%20G%5BAuthor%5D&cauthor=true&cauthor_uid=27543533
https://www.ncbi.nlm.nih.gov/pubmed/27543533
http://www.roaic.eg.net/searchresult.asp?search=&author=Ali+M+Ali+Hassn&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.roaic.eg.net/searchresult.asp?search=&author=Hala+E+Zanfaly&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.roaic.eg.net/searchresult.asp?search=&author=Taha+A+Biomy&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.roaic.eg.net/searchresult.asp?search=&author=Taha+A+Biomy&journal=Y&but_search=Search&entries=10&pg=1&s=0
https://link.springer.com/journal/40981

