Acta Biomed 2025; Vol. 96, N. 4: 16422

DOI: 10.23750/abm.v96i4.16422 © Mattioli 1885

ORIGINAL ARTICLE

Perioperative pain and inflammation after TAP block
and wound infiltration

Andi Mubammad Takdir Musba', Raehana Samad?, Andi Suci Kumala Sari’,
Jokevin Prasetyadhi’

1Department of Anesthesiology, Intensive Care, and Pain Management, Faculty of Medicine, Hasanuddin University, Makassar,
Indonesia; ZDepartment of Clinical Pathology, Faculty of Medicine, Hasanuddin University, Makassar, Indonesia

Abstract. Background and aim. Effective pain management after cesarean section is essential for promoting a
smooth recovery. This study compares the efficacy of the transversus abdominis plane (TAP) block with local
anesthetic infiltration as multimodal analgesia techniques in reducing pain intensity, time until first opioid
requirement, and neutrophil-to-lymphocyte ratio (NLR) in post-cesarean patients under spinal anesthe-
sia. Methods: 'This single-blind randomized clinical trial included 46 patients undergoing elective cesarean
sections under spinal anesthesia. Patients were randomly assigned to receive either a TAP block or local
anesthetic infiltration. Pain intensity, time until first opioid requirement, and NLR values were measured
at various intervals post-surgery. Resu/ts: There were no significant differences in pain scores during move-
ment between the two groups. However, the TAP block group showed significantly lower pain scores at rest
24 hours post-surgery, indicating a longer-lasting analgesic effect. The NLR values were significantly higher
in the local anesthetic infiltration group at 24 hours. No postoperative opioid rescue was required in either
group. Conclusions: Both TAP block and local anesthetic infiltration effectively manage post-cesarean pain.
However, the TAP block may offer a more prolonged analgesic effect. Additionally, NLR may serve as a valu-
able predictor for postoperative pain. Further research is warranted to investigate the potential of NLR as a
biomarker for postoperative pain management. (www.actabiomedica.it)
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Introduction

Postoperative pain following Caesarean section
represented a prevalent concern that significantly im-
pacted women’s recovery. This surgical procedure of-
ten resulted in moderate to severe pain lasting up to
48 hours (1), with incidence rates of post-Caesarean
pain reported between 1% and 23% within one year
(2). A critical issue was the association of postopera-
tive pain with chronic pain syndromes, which rose

from 3% in 1997 to 29.3% in 2004 (3,4). Effective pain

management after Caesarean delivery presented sub-
stantial challenges,asithad toaccountfordailyactivities,
quality of life, physiological changes, and the potential
for drug transmission through breast milk (2,5). The
Procedure Specific Postoperative Pain Management
(PROSPECT) study group established evidence-
based guidelines in 2014, which continued to evolve
based on clinical relevance and effectiveness (6). These
guidelines recommended the use of oral or intravenous
paracetamol alongside NSAIDs, with opioids reserved
for rescue (6). While NSAIDs and acetaminophen
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were generally well tolerated, they had limitations in
managing postoperative pain, particularly after major
abdominal surgeries. Opioids could provide compre-
hensive analgesia but were associated with adverse
effects such as nausea and respiratory depression (7).
Intraoperative options included intrathecal morphine
or, if not available, transversus abdominis plane (TAP)
blocks and local wound infiltration (6). Studies indi-
cated that TAP blocks and local anesthetic infiltration
could effectively reduce pain, extend the duration of
analgesia, and decrease opioid consumption within
24 hours postoperatively when employed as part of a
multimodal analgesia regimen (8,9). A study demon-
strated that TAP blocks could lower pain intensity for
up to 24 hours, showcasing their feasibility and safety in
remote hospitals (10). Another study supported the use
of TAP blocks as a safe and economical option for post-
Caesarean pain management, promoting early mobi-
lization and enhancing mother-infant bonding (11).
Local anesthetic infiltration had long been utilized
for postoperative analgesia. Studies showed that ropi-
vacaine infiltration after Caesarean section effectively
provided analgesia and reduced the need for systemic
analgesics (12). Additionally, local infiltration during
spinal anesthesia was associated with decreased opi-
oid requirements (13). The neutrophil-to-lymphocyte
ratio (NLR) emerged as a recognized marker of sub-
clinical inflammation, reflecting the balance between
innate (neutrophils) and adaptive (lymphocytes) im-
mune responses (14). NLR had been employed in vari-
ous clinical investigations to assess inflammation and
predict disease prognosis and outcomes. Its predictive
role in conditions such as coronary artery disease and
cancer suggested it could also serve as a useful tool for
evaluating postoperative pain related to inflammatory
pathways resulting from surgical trauma (15). Higher
NLR scores indicated more severe inflammation, with
studies demonstrating that lower NLR values cor-
related with better prognoses (16). Recent literature
emphasized the importance of community-based data
and identifying thresholds for utilizing NLR in prog-
nostic applications (17). This study aimed to compare
the effectiveness of TAP block with local anesthetic
infiltration combined with intraoperative paracetamol
as a multimodal analgesia approach on pain intensity,
time to first opioid rescue, and NLR scores in patients
undergoing spinal anesthesia for Caesarean section.

Patients and Methods

This study was a single-blind randomized clini-
cal trial (RCT) conducted at Wahidin Sudirohusodo
General Hospital and its Educational Network Hos-
pital from August to September 2023. The participants
included patients scheduled for elective Caesarean sec-
tion surgery with spinal anesthesia. A simple random
sampling technique was used. Inclusion criteria com-
prised patients aged 18-40 years with ASA physical sta-
tus of 2, body mass index (BMI) of 18.50-29.99 kg/m?,
who consented to participate, and were undergo-
ing transverse incision Caesarean section. Exclusion
criteria included patient refusal, comorbidities, con-
traindications to TAP block or local anesthetic infiltra-
tion, drug allergies, and midline incision procedures.
Drop-out criteria included clinical deterioration, se-
vere allergic reactions, surgery duration exceeding
2 hours, or conversion to general anesthesia. This
study has been performed in accordance with the Dec-
laration of Helsinki and has been approved by Eth-
ics Commission for Biomedical Research, Faculty of
Medicine, Hasanuddin University (protocol number
810/UN4.5.4.5.31/PP36/2023) for the duration of
the study. Participants who met inclusion criteria re-
ceived a verbal explanation and signed a consent form.
Participants were randomized into two groups: Treat-
ment Group 1 received the TAP block, while Treat-
ment Group 2 received local anesthetic infiltration. All
patients underwent standard preparations, including
1 g paracetamol intravenously 30 minutes prior as pre-
ventive analgesia. Regional anesthesia was performed
using 12.5 mg of 0.5% hyperbaric bupivacaine at the
L3-L4 interspace with a 25 G spinal needle target-
ing the level of thoracal 6 block. Supplemental oxygen
was provided at a flow rate of 3 liters per minute via
nasal cannula. In Treatment Group 1, TAP block was
performed intraoperatively using ultrasonography to
identify the Transverse Abdominis Plane and injecting
0.25% isobaric bupivacaine (50 mg in 20 ml) bilater-
ally. In Treatment Group 2, local anesthetic infiltration
was administered using 25 mg of bupivacaine 0.25%
in the intraperitoneal, musculofascial, and subdermal
areas. Postoperative pain management was given us-
ing paracetamol 500 mg orally every 6 hours. Pain in-
tensity was measured using the Numeric Rating Scale
(NRS), which ranges from 0 to 10, where 0 means no
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pain and 10 indicates the worst possible pain. Based on
the NRS, pain was classified into mild (NRS 1 to 3),
moderate (NRS 4 to 6), and severe (NRS 7 to 10)
pain (18). NRS measurements were taken at rest and
during movement at 2-, 4-, 6-, 8-, 12-, and 24-hours
post-treatment. Rescue analgesia was provided if
the NRS exceeded 4, using intravenous fentanyl
(0.5 - 1 mcg/kg), and the timing of the first rescue was
recorded. Peripheral blood sampling of 3 mL was per-
formed to measure NLR values before subarachnoid
block and at 12- and 24-hours post-treatment. A nor-
mal range of NLR is between 1-2, the values higher
than 3.0 and below 0.7 in adults are pathological (19).
Data were processed using SPSS 25.0 for Windows,
presented as narratives, tables, or graphs showing
means, standard deviations, frequencies, and percent-
ages. Categorical data were reported as frequencies (n)
and percentages. Numerical data were presented as
mean + standard deviation (mean + SD). The Kolmog-
orov-Smirnov test assessed data normality; unpaired
t-tests or Mann-Whitney U tests were used for com-
parisons as appropriate. Paired T-Tests or Wilcoxon
Z-Tests evaluated within-group changes, while chi-
square or Fisher exact tests analyzed categorical data.
Significance was set at p < 0.05.

Results
Sample characteristics

Table 1 presents the sample characteristics, indi-
cating that the mean age of patients in Group 1 was
30.3 years (SD = 7.13), while in Group 2, it was 29.30
years (SD = 5.08). The mean BMI for Group 1 was
26.55 (SD = 5.40) compared to 28.68 (SD = 4.26)

in Group 2. There were no significant differences in

Table 1. Sample characteristics

age, weight, height, or BMI between the two groups
(p > 0.05).

Pain intensity

The resting Numeric Rating Scale (NRS) values
for Group 1 and Group 2 at the 2nd, 4th, 6th, 8th, and
12th hours showed no significant differences (p > 0.05)
(Table 2). However, at the 24th hour, a significant dif-
ference was observed (p < 0.05). Similarly, for moving
NRS, no significant differences were noted between
the two groups at all time points (p > 0.05) (Table 3).

Comparison of time to first rescue opioid

No postoperative opioid rescue was required in
either group.

Comparison of NLR levels

Table 4 and 5 showed that there was a significant
difference in NLR values between Group 1 and Group 2
at the 24th hour post-surgery (p < 0.05). In Group 1,
significant differences were observed between pre-
surgery and 12 hours post-surgery, 12 hours and
24 hours post-surgery, and pre-surgery and 24 hours
post-surgery (p < 0.05). Likewise, in Group 2, signifi-
cant differences were noted (p < 0.05).

Discussion
Sample characteristics
There was no significant differences in age, weight,

height, and BMI between the two groups, confirming
the homogeneity of the sample characteristics.

Group 1 Group 2
Characteristics Mean + SD Mean + SD P-value
Age (year) 30.30 + 7.13 29.30 +5.08 0.100
Body weight (kg) 63.50 £ 15.54 65.45 £ 12.67 0.107
Height (cm) 154.50 = 0.06 156.01 = 0.005 0.288
BMI (kg/m?) 26.55 +5.40 26.86 + 4.86 0.516

Data were presented as mean + SD. Data were analyzed by unpaired t test. Abbreviations: ns: no significant difference. BMI: body mass index.
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Table 2. Comparison of resting Numeric Rating Scale (NRS)
of both groups.

Treatment
Group 1 Group 2

(n=23) (n=23) P-value
2" hour 2 (2-3) 2 (2-3) 0.48
4™ hour 2 (2-4) 2 (2-4) 0.23
6% hour 2 (2-4) 2 (2-4) 0.932
8™ hour 2 (2-4) 2 (2-4) 0.072
12% hour 2 (2-4) 2 (2-4) 0.007*
24™ hour 2 (2-4) 2 (2-4) 0.001*

Data were presented as median (min-max). Data were analyzed by
Mann-Whitney test. *: Significant, p < 0.05.

Table 3. Comparison of moving Numeric Rating Scale (NRS)
of both groups.

Treatment
Measurement Group 1 Group 2
Time (n=23) (n=23) P-value
2™ hour 2 (2-3) 2 (2-3) 0.48
4% hour 2 (2-4) 2 (2-4) 0.953
6™ hour 2 (2-4) 2 (2-4) 0.682
8™ hour 2 (2-4) 3(2-4) 0.202
12 hour 2 (2-4) 2 (2-4) 0.886
24% hour 2 (2-4) 3 (2-4) 0.203

Data were presented as median (min-max). Data were analyzed by
Mann-Whitney test. *: Significant, p < 0.05.

Comparison of moving NRS

This study found no significant difference in
pain levels during movement between the two
groups. Both analgesic strategies effectively con-
trolled pain, maintaining mean NRS below 2 in the
first 24 hours post-surgery. These findings aligned
with previous studies in other surgical contexts, such
as laparoscopic cholecystectomy, where similar pain
control was observed. A randomized controlled trial
by Ana et al. reported no differences in morphine
consumption and VAS scores between ultrasound-
guided TAP block and continuous wound infiltra-
tion (20). Similar results were noted by Fanny et al.,
Ganta et al., Michael et al., and Tawfik et al., where

no significant differences were found in postopera-
tive analgesia or patient satisfaction (21-24). Meta-
analysis by Gaetano et al. confirmed comparable
efficacy, safety, and tolerability between TAP block
and local infiltration in postoperative analgesia (25).
Choosing an ideal pain management strategy should
consider safety, efficacy, ease of administration, and
cost. Local anesthetic infiltration may be more ad-
vantageous due to its simplicity, reduced time con-
sumption, and low complication rates. Conversely,
TAP block requires more resources and expertise,
suggesting that wound infiltration with local anes-
thetic remains a viable option for regional analgesia
post—Caesarean section.

Comparison of resting NRS

The study revealed no significant difference in
resting pain levels at 2, 4, 6, 8, and 12 hours. How-
ever, a significant difference was observed at 24 hours,
with TAP block demonstrating a longer analgesic ef-
fect. This was consistent with findings from Das et al.
and Aydogmus et al., who noted significant differences
in NRS scores at 12 and 24 hours (26, 27). The TAP
block may provide effective analgesia post-Caesarean
section, as it allows the local anesthetic to block sensory
nerve pathways effectively, prolonging analgesia (28).
In addition, movement can also help prevent adhe-
sions within the surgical wound, thus speeding up re-
covery (29).

Comparison of NLR

There were no significant differences in NLR
between groups at pre-surgery and 12 hours post-
surgery. However, a significant difference was noted
at 24 hours, with local anesthetic infiltration exhibit-
ing higher values, which clinically correlated with the
findings on pain intensity described above. Previous
studies suggest that preoperative NLR may predict
postoperative analgesic demand and pain levels (29).
Canbolat et al. demonstrated an association between
NLR and pain in patients undergoing orthognathic
surgery (30). Moreover, Oner et al. indicated that pre-
operative NLR is a strong predictor of high acute pain
levels after surgical procedures (31).
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Table 4. Difference in NLR values between the groups.

Measurement NLR value

Time Group Mean + SD P-value
Preoperative Group 1 3.36 £ 0.82 2.44
(nointervention) | Group2 | 3.51+0.62

12 hours Group 1 9.38+2.79 0.07
post-treatment | Groyp 2 8.43 +3.49

24 hours Group 1 4.86 +1.30 0.01
post-treatment | Groyp 2 5.88 + 1.60

Data were presented as mean * SD. Data were analyzed by T-test.
*: Significant, p < 0.05. NLR: neutrophil-lymphocyte ratio.

Table 5. Comparison of NLR values between two measurement
times in both groups.

Measurement NLR value
Group | Time Mean * SD P-value
Group 1 | Preoperative 3.33+0.81 <0.001"
12 hours 9.65 +2.87
post-treatment
12 hours 9.65 + 2.87 <0.001"
post-treatment
24 hours 4.86 +1.27
post-treatment
Preoperative 3.33£0.81 <0.001"
24 hours 4.86 +1.27
post-treatment
Group 2 | Preoperative 3.57 +16.11 <0.001"
12 hours 8.57+17.32
post-treatment
12 hours 8.57 +17.32 <0.001"
post-treatment
24 hours 5.92 +21.80
post-treatment
Preoperative 3.55+16.11 <0.001"
24 hours 5.92+21.8
post-treatment

Data were presented as Mean + SD. Data were analyzed by T-test.
*: Significant, p < 0.05. NLR: neutrophil-lymphocyte ratio.

Research limitations

This study had several limitations, including a
small sample size, which may have influenced the

statistical significance. Additionally, NLR measure-
ments were limited to three time points, potentially re-
stricting the assessment of changes. The short sample
collection period may also affect predictive accuracy.
In conclusion, this study demonstrated that both
TAP block and local anesthetic infiltration provided
effective analgesia for patients undergoing cesarean
sections, with no significant differences in pain levels
during movement. Notably, a significant difference in
resting pain levels was observed at 24 hours postop-
eratively, indicating a longer analgesic effect for the
TAP block. Additionally, both groups did not require
postoperative rescue opioids, suggesting adequate pain
control. The NLR levels correlated with pain inten-
sity, supporting its potential as a predictive marker
for acute pain. Future research should involve larger
sample sizes and diverse patient characteristics, ex-
plore multimodal analgesia strategies, and investigate
additional biomarkers to further validate and enhance
postoperative pain management techniques.

Ethic Approval: Ethics Commission for Biomedical Research on

Humans, Faculty of Medicine, Hasanuddin University, with proto-
col number 810/UN4.5.4.5.31/PP36/2023 (2023).

Conflict of Interest: Each author certifies that they have no com-
mercial affiliations (e.g., consultancies, stock ownership, equity
interest, patent/licensing arrangements, etc.) that might present a
conflict of interest in relation to the submitted article.

Authors Contribution: AMTM (concept, design, literature search,
manuscript editing, manuscript review), RS (concept, literature
search, data acquisition, data analysis, manuscript preparation),
ASKS (literature search, data acquisition, data analysis, manuscript
editing), JP (literature search, data acquisition, manuscript prepara-
tion, manuscript editing).

Declaration on the Use of AI: None.

References

1.Li X, Zhou M, Shi X, et al. Local anaesthetic wound
infiltration used for caesarean section pain relief: a
meta-analysis. Int ] Clin Exp Med. 2015;8(6):10213-24.
PMID: 26309720.



Acta Biomed 2025; Vol. 96, N. 4: 16422

2. Boerges NC, Deus JM, Gulmaraes RA, et al. The incidence
of chronic pain following Caesarean section and associ-
ated risk factors: A cohort of women followed up for three
months. PLoS One. 2020;15(9);1-14. doi: 10.1371/journal
.pone.0238634.

3. Eisenach JC, Pan PH, Smiley R, et al. Severity of acute pain
after childbirth, but not type of delivery, predicts persistent
pain and postpartum depression. Pain. 2008;140(1); 87-94.
doi: 10.1016/j.pain.2008.07.011.

4. Gulo SS, Hanafie A, Arshad M. Post operative pain assess-
ment in section Caesarean Patients using pain detect tool to
assess post incision pain and numeric rating sale to assess
post neuraxial anesthesia. Int J Sci Res Publ. 2020;10(2):
374-76. doi: 10.29322/IJSRP.10.02.2020.p9852.

5.Jadon A, Jain P, Chakraborty S, et al. A. Role of ultrasound
guided transversus abdominis plane block as a component of
multimodal analgesic regimen for lower segment caesarean
section: a randomized double blind clinical study. BMC An-
esthesiol. 2018;18(53):1-7. doi: 10.1186/s12871-018-0512-x.

6. Roofthooft E, Joshi GP, Rawal N, et al. PROSPECT
guideline for elective caesarean section: updated systematic
review and procedure-specific postoperative pain manage-
ment recommendations. Anesthesiol. 2021;(76): 665-80.
doi: 10.1111/anae.15339.

7. Garimella V,Cellini C. Postoperative pain control. Clin Colon
Rectal Surg 2013;26:191-6. doi: 10.1055/s-0033-1351138.

8.Garmi G, Parasol M, Zafran N, et al. Efficacy of single
wound infiltration with bupivacaine and adrenaline during
caesarean delivey for reduction of postoperative pain. JAMA.
2022;5(11);1-11.doi: 10.1001/jamanetworkopen.2022.42203.

9. Kupiec A, Zwierzchowski J, Kowal-Janicka J. The analge-
sic efficiency of transversus abdominis plane (TAP) block
after caesarean section. Gin Polska. 2018;(89):420-3.
doi: 10.5603/GP.a2018.0072.

10. Kahsay DT, Elsholz W, Bahta HZ. Transversus abdominis
plane block after Caesarean section in an area with limited
resources. South. African J. Anaest Analg. 2017;23(4):90-5.
doi: 10.1080/22201181.2017.1349361.

11. Singh, G, Banu F,Haque H. Efficacy of transversus abdominis
plane block after post caesarean section delivery. Nepal Med
Coll J. 2018;16(1): 2-6. doi: 10.4103/1658-354X.154732.

12. Nguyen NK, Landais A, Barbaryan A, et al. Analgesic ef-
ficacy of pfannenstiel incision infiltration with ropivacaine
7.5 mg/ml for caesarean section. Anesthesiol Res Pract.
2010;2(15);1-7. doi: 10.1155/2010/542375.

13. Bamigboye AA, Hofmeyr GJ. Local anaesthetic wound infil-
tration and abdominal nerve block during caesarean section
for postoperative pain relief. Cochrane Database Syst Rev.
2009;(3):1-63. doi: 10.1002/14651858.CD006954.pub2.

14. Turgut H, Alkan M, Atag¢ M, et al. Neutrophil lymphocyte
ratio predicts postoperative pain after orthognathic sur-
gery. Niger J Clin Pract. 2017;20(10):1242-5. doi: 10.4103
/1119-3077.181399.

15. Buonacera A, Stancanelli B, Colaci M, et al. Neutro-
phil to Lymphocyte Ratio: An Emerging Marker of the

Relationships between the Immune System and Diseases.
Int J Mol Sci. 2022;23(1):1-6. doi: 10.3390/ijms23073636.

16. Sharaiha RZ, Halazun KJ, Mirza F, et al. Elevated preop-
erative neutrophil lymphocyte ratio as a predictor of post-
operative disease recurrence in esophageal cancer. Ann
Surg Oncol. 2011;18:3362-9. doi: 10.1245/510434-011
-1754-8.

17.Daoudia M, Decruynaere C, Le Polain de Waroux B,
et al. Biological inflammatory markers mediate the effect
of preoperative pain-related behaviors on postoperative
analgesics requirements. BMC Anesthesiol. 2015;15:183.
doi: 10.1186/s12871-015-0167-9.

18. Krebs EE, Carey TS, Weinberger M. Accuracy of the pain
numeric rating scale as a screening test in primary care.
JGenIntern Med.2007;22(10):1453-8.doi: 10.1007/511606
-007-0321-2.

19. Zahorec R. Neutrophil-to-lymphocyte ratio, past, present
and future perspectives. Bratis] Lek Listy. 2021;122(7):
474-88. doi: 10.4149/BLL_2021_078.

20. Tejedor A, Came D, Lana B, et al. Wound infiltration or
transversus abdominis plane block after laparoscopic radi-
cal prostatectomy: a randomized clinical trial. Anesth Pain
Med. 2023;18:190-7. doi: 10.17085/apm.23005.

21.Klasen F, Aurelie B, Francois A, et al. Postoperative an-
algesia after caesarean section with transversus abdominis
plane block or continuous infiltration wound catheter: A
randomized clinical trial. TAP vs. infiltration after caesar-
ean section. Anaesth Crit Care Pain Med. 2016;35:411-6.
doi: 10.1016/j.accpm.2016.02.006.

22.Ganta R, Samra SK, Maddineni VR, et al. Compara-
tive effectiveness of bilateral ilioinguinal nerve blocks and
wound infiltration for postoperative analgesia after caesar-
ean section. Br J Anaesth. 1994;72:229-30. doi: 10.1093/bja
/72.2.229.

23. Tawfik M, Yaser M, Rania E, et al. Transversus abdominis
plane block versus wound infiltration for analgesia after
cesarean delivery: A randomized controlled trial. Reg An-
esth Pain Med. 2017;4 (124): 1291-7. doi: 10.1213/ANE
.0000000000001724.

24. Chandon M, Agnes B, Yannick B, et al. Ultrasound-guided
transversus abdominis plane block versus continuous wound
infusion for post-caesarean analgesia: A randomized trial.
PLoS One. 2014;9(8):1-6. doi: 10.1371/journal.pone
.0103971.

25. Riemma G, Antonio S, Stefano C,etal. Transversusabdominis
plane block versus wound infiltration for post-Cesarean
section analgesia: A systematic review and meta-analysis
of randomized controlled trials. Int J Gynecol Obstet.
2021;153:383-92. doi: 10.1002/ijgo.13563.

26. Das, N, Shukla U, Singh D, Yadav U. Comparison of analge-
sic eflicacy between TAP block and local site infiltration post
operatively in caesarean section. Int ] Med Sci. 2018;6(4):
1407-14. doi: 10.18203/2320-6012.1jrms20181305.

27. Aydogmus MT, Sinikoglu SN, Naki MM et al. Comparison
of analgesic efficiency between wound site infiltration and



Acta Biomed 2025; Vol. 96, N. 4: 16422

ultra-sound-guided transversus abdominis plane block af-
ter cesarean delivery under spinal anaesthesia. Hippokratia.
2014;18(1):28-34. PMID: 25125948.

28.Yu N, Long X, Lujan-Hernandez JR, et al. Transversus
abdominis-plane block versus local anesthetic wound
infiltration in lower abdominal surgery: a systematic re-
view and meta-analysis of randomized controlled trials.
BMC Anesthesiol. 2014;14:121-9. doi: 10.1186/1471
-2253-14-121.

29. Turgut HC, Alkan M, Atag MS, et al. Neutrophil lym-
phocyte ratio predicts postoperative pain after orthog-
nathic surgery. Niger J Clin Pract. 2017;20(10):1242-5.
doi: 10.4103/1119-3077.181399.

30. Canbolat N, Buget MI, Sivrikoz N, et al. The relationship
between neutrophil to lymphocyte ratio and postoperative
pain in total knee and hip arthroplasty. Braz J Anesthesiol.
2019;69(1):42-7. doi: 10.1016/j.bjan.2018.07.004.

31.Oner K, Okutan AE, Ayas MS, et al. Predicting post-
operative pain with neutrophil/ lymphocyte ratio after
arthroscopic rotator cuff repair. Asia Pac J Sports Med
Arthrosc Rehabil Technol. 2020;17(20):24-7. doi: 10.1016
/j.asmart.2020.03.001.

Correspondence:

Received: 25 September 2024

Accepted: 9 January 2025

Andi Muhammad Takdir Musba, MD

Faculty of Medicine, Hassanuddin University, Makassar, Indonesia
JL Perintis Kemerdekaan No.Km. 10, Tamalanrea Indah,
Tamalanrea, Makassar, South Sulawesi, 90245

E-mail: takdir1974@gmail.com

ORCID: 0000-0002-5685-6903



