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ABSTRACT

Introduction: In biliary operations, laparoscopic techniques have largely replaced traditional methods; cholecystectomy is among
the most common. Despite being minimally invasive, this procedure still poses a notable challenge in managing postoperative pain.
This study aims to examine the impact of administering the transversus abdominis plane (TAP) block either before or after surgery
on pain levels and hemodynamic responses in patients undergoing laparoscopic cholecystectomy.

Methods: A total of 75 cases were retrospectively reviewed, all of whom had undergone a laparoscopic cholecystectomy and received
a bilateral TAP block under ultrasound guidance. Participants were divided into two cohorts: the TAP block was administered to Group
1 before surgery and to Group 2 after surgery. Evaluated variables included demographic data, numerical pain scales, hemodynamic
indicators, patient-controlled analgesia (PCA) device utilization, opioid requirements, and postoperative symptoms.

Results: Group 1 consisted of 35 patients. American Society of Anesthesiologists grading, body mass index, surgery length, and
demographic characteristics such as age and sex were statistically similar in both patient groups. Intraoperative hemodynamic
parameters were also similar (p>0.05). The amount of remifentanil administered during surgery was considerably greater in those
assigned to Group 2 (p=0.001). Pain intensity assessed at 0 and 1 hours after surgery was markedly lower in Group 1 than in Group
2 (p<0.05). No statistically significant difference in PCA usage was found between the groups (p>0.05). Nevertheless, patients in
Group 2 required considerably more opioid analgesics in addition to PCA at postoperative hours 0 and 1 (p=0.036 and p=0.040,
respectively). Furthermore, nausea occurred more frequently in Group 2 at the second postoperative hour (p=0.040).

Conclusion: This study demonstrates that preoperative TAP block administration during laparoscopic cholecystectomy reduces
intraoperative opioid requirements, lowers early postoperative pain scores, and decreases the need for additional postoperative
opioid analgesia compared with postoperative TAP block administration.
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Introduction

Because it is less invasive and offers quicker recovery than open
procedures, laparoscopic cholecystectomy is now the most widely
adopted method in biliary surgery (1). Persistent postoperative pain
represents a substantial barrier to optimal early recovery, and when
poorly addressed, it can lead to long-term complications, including
chronic pain syndromes and prolonged hospitalization (2). The current
standard of care for postoperative pain management is multimodal
analgesia, which includes non-steroidal anti-inflammatory drugs
(NSAIDs), opioids, and regional nerve blocks (3). Although opioids are
potentanalgesics, their use is limited by adverse effects, includingitching,
respiratory depression, nausea, and vomiting (4). Likewise, NSAIDs
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are linked to significant complications such as cardiac issues, kidney
impairment, and gastrointestinal problems (5). In this context, regional
nerve blocks provide multiple benefits, such as reducing dependence on
systemic analgesics and decreasing complications associated with their
use. Additionally, these blocks contribute to maintaining hemodynamic
stability, promoting early mobilization and discharge, enhancing patient
satisfaction, and reducing overall hospital costs (6).

In 2001, Rafi (7) described the transversus abdominis plane (TAP) block as
a method of regional anesthesiain which local anesthetic is delivered into
the fascial space between the internal oblique and transversus abdominis
muscles. The injection is guided by identifying the anatomical landmark
referred to as the triangle of Petit. This approach primarily targets the
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anterior branches of thoracic nerves T7-T12 and the first lumbar nerve
(8). As ultrasound (US)-guided techniques have become more common
in clinical practice, the TAP block has proven effective in minimizing
opioid requirements during and after surgeries such as laparotomy,
appendectomy, cesarean delivery, and laparoscopic cholecystectomy
(9). The duration of pain relief provided by the TAP block can last up
to 24 hours and varies depending on the type of anesthetic agent
administered (10). Although it can be applied at different points in the
perioperative period, existing research offers limited insight into the
optimal timing for its administration.

This study explores how the timing of US-guided TAP block
administration at different perioperative stages influences intraoperative
hemodynamic stability, opioid requirements, postoperative pain levels,
and total analgesic consumption in patients undergoing laparoscopic
cholecystectomy.

Methods

Compliance with Ethical Standards

The study was approved by the Ethics Committee of Tokat
Gaziosmanpasa University (approval number: 25-MOBAEK-001, date:
07.01.2025).

Study Design

The study retrospectively examined individuals who underwent
laparoscopic cholecystectomy between January 1 and December 30,
2024, and who received bilateral TAP blocks under US guidance for
postoperative pain control, in addition to receiving patient-controlled
analgesia (PCA). Data were retrieved from the institutional hospital
database. Only patients aged 18-75 years and classified as American
Society of Anesthesiologists (ASA) class I-11l were included in the study.

Patients were grouped according to when the TAP block was applied.

In Group 1, the bilateral TAP block was administered following
endotracheal intubation but before the surgical procedure began.

In Group 2, the bilateral TAP block was administered immediately after
the surgical procedure and just prior to extubation.

Additional regional anesthetic techniques, including spinal or epidural
anesthesia, were not employed in any patient.

The primary endpoint of the study was the assessment of pain levels
during the first 24 hours after surgery. Pain assessment was performed
using the numeric rating scale (NRS) (11). In cases where the NRS score
was 5 or higher, an NSAID was administered as the first-line additional
analgesic. If pain persisted, a rescue analgesic consisting of 50 mg of
intravenous tramadol was administered. All patients who received
rescue analgesia were recorded. Pain management after abdominal
surgery is routinely performed in this manner at our institution.

Secondary outcomes included intraoperative hemodynamic parameters,
intraoperative opioid consumption, postoperative hemodynamic data
within 24 hours, PCA usage metrics, additional opioid requirements,
and postoperative nausea and vomiting.
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Researchers analyzed and contrasted the primary and secondary
outcomes observed in each group.

TAP Block Technique and Pain Management

In this study, all patients received bilateral TAP blocks under US-
guidance via a lateral approach. The procedures were performed by
experienced anesthesiologists. According to our institutional protocol,
TAP blocks were administered using 0.25% bupivacaine (Buvasin 0.5%,
Vem ilag, Tiirkiye), with 20 mL injected on each side, for a total of 40
mL of local anesthetic per patient. All patients included in the study
underwent the standard procedure used in our routine clinical practice.
Each patient received intravenous paracetamol (1 g) and dexketoprofen
(50 mg) before extubation. Following extubation, a standardized PCA
device was connected to each patient. After extubation, all patients
received postoperative analgesia via a PCA pump prepared according
to the standard procedure of our clinic. The content of the PCA bag
consisted of 300 mg (6 mL) of tramadol diluted with normal saline to
a total volume of 150 mL (2 mg/mL tramadol). According to the PCA
protocol, patients could receive a 20-mg bolus of tramadol upon
request without a continuous background infusion. The daily dose was
capped at 400 mg, and the lockout interval was set at 20 minutes. Both
pain intensity scores and PCA usage statistics were recorded using the
institution’s standardized pain monitoring form.

Exclusion Criteria

Participants were excluded if they had missing data, used the PCA
device improperly, had known opioid dependence or tolerance, had the
laparoscopic procedure converted to an open procedure, had a history
of abdominal surgery, underwent emergency procedures, required
intraoperative blood transfusion or inotropic agents, or had preexisting
hepatic or renal dysfunction.

Statistical Analysis

The statistical analyses were performed using IBM SPSS Statistics version
27.0 (IBM Corp., Armonk, NY, USA). The normality of continuous data was
assessed through the Shapiro-Wilk test. Data conforming to a normal
distribution were presented as mean = standard deviation, while non-
normally distributed variables were described using medians with their
corresponding minimum and maximum values. Categorical variables
were summarized as frequencies and percentages.

Depending on the distribution characteristics, different statistical
tests were employed for group comparisons. Variables with a normal
distribution were analyzed using the independent t-test, whereas
variables that did not follow a normal distribution were analyzed using
the Mann-Whitney U test. For categorical comparisons, either Fisher’s
exact test or Pearson’s chi-square test was applied as appropriate.

Results

The study population comprised 75 individuals, 35 of whom were
assigned to Group 1. No statistically significant differences were observed
between the groups with respect to ASA status, body mass index, duration
of surgery, patient age, and gender distribution (p>0.05) (Table 1). No
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substantial variation in intraoperative heart rate or in mean arterial
pressure was observed between the two groups (p>0.05) (Graphic 1).
Regarding intraoperative remifentanil consumption, the mean values
were 86.11+153 mcg in Group 1 and 446.7+632 mcg in Group 2,
indicating significantly higher consumption in Group 2 (p=0.001).

Statistical analysis revealed a clear disparity in postoperative pain levels
across the study cohorts. At rest, Group 2 reported considerably pain
levels than Group 1 at both the immediate (0-hour) and 1-hour time
points following surgery (p<0.001 and p=0.005, respectively; Table 2).
A similar pattern was observed during coughing, where Group 2 again
reported higher pain scores at the same time intervals (p<0.001 and
p=0.006, respectively; Table 3). No statistically significant differences
were identified between the groups at subsequent time points, either at
rest or during coughing (p>0.05).

Table 1. Demographic characteristics and duration of surgery

Group 1
Age (years) 50.9+16.1
Sex (male/female) 21 (60%)/14 (40%)
BMI (kg/m?) 27.27+2.86
ASA 1 6 (17%)
2 20 (57%)
3 9 (26%)
Duration of surgery (minimum) 79.9+16.4

Analysis of PCA-device data revealed comparable results across groups
in terms of analgesic request frequency, bolus administrations, and total
analgesic use during the first 24 hours (p>0.05; Table 4).

However, analysis of additional opioid administration beyond PCA
revealed that patients in Group 2 had significantly higher opioid
requirements at 0 and 1 hours postoperatively (p=0.036 and p=0.040,
respectively; Table 5).

Assessment of nausea and vomiting following surgery indicated a higher
incidence of nausea in Group 2 at the second hour (p=0.040; Table 6).
Despite this, no significant difference between groups was observed in
the frequency of postoperative vomiting (p>0.05).

Group 2 p
4521154 0.126*
16 (40%)/24 (60%) 0.084
26.9312.49 0.562*
5 (12.5%)

28 (70%) 0.510°
7 (17.5%)

75.1£18.3 0.235*

Data are presented as mean =+ standard deviation or number of patients (%). 2Independent samples t-test; °Pearson chi-square test

BMI: Body mass index, ASA: American Society of Anesthesiologists
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Graphic 1. Intergroup comparison of mean arterial pressure and heart rate

Table 2. Intergroup comparison of numeric rating scales at rest

Group 1 Group 2 p?

0™ hour 3.00(0-7)  4.00 (0-10) <0.001*
1 hour 3.00 (0-7) 4.00 (1-9) 0.005*
2" hour 3.00 (0-7) 3.00 (0-9) 0.532
4" hour 2.00 (0-7) 2.00 (0-6) 0.790
6™ hour 1.00 (0-5)  2.00 (0-5) 0.278
12" hour 1.00 (0-5) 1.00 (0-5) 0.409
24" hour 0.00 (0-4) 1.00 (0-5) 0.061

*Significant difference at <0.05 level according to Mann-Whitney U test, Data are
presented as median (min-max), *Mann-Whitney U test
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Table 3. Intergroup comparison of numeric rating scales at cough

Group 1 Group 2 p?

0™ hour 4.00 (0-8)  5.00 (0-10) <0.001*
1thour 4.00 (0-8)  5.00 (1-9) 0.006*
2" hour 4.00 (0-8)  4.00 (0-9) 0.444
4" hour 3.00 (0-8)  3.00(0-7) 0.897
6" hour 2.00 (0-6)  2.00 (0-6) 0.527
12" hour 2.00 (0-7)  2.00 (0-6) 0.427
24" hour 2.00 (0-5)  2.00 (0-6) 0.172

*Significant difference at <0.05 level according to Mann-Whitney U test, Data are
presented as median (min-max), *Mann-Whitney U test



Table 4. Comparison of patient-controlled analgesia usage data
between groups

Group 1 Group 2 p?
Number of demands 18.34£10.99 19.75+10.52 0.573
Number of boluses 10.83£5.08 11.55£3.96 0.493
Requested dose (mg) 361.14£211.76 395.0+210.43 0.490
Delivered dose (mg) 213.71£101.83 228.5+81.88 0.488

All values expressed as mean =+ standard deviation, 2Independent samples t-test

Table 5. Comparison of the number of patients receiving
additional intravenous rescue opioids

Group 1 (n=35) Group 2 (n=40) p

0 hour 3 (8.6%) 11 (27.5%) 0.036°
1 hour 2 (5.7%) 9 (22.5%) 0.040°
2" hour 1 (2.9%) 2 (5.0%) 0.637?
2—4 hours 1(2.9%) 1(2.5%) 0.924°
4-8 hours 0 1 (2.5%) 0.346°
8-16 hours 1(2.9%) 0 0.467
16-24 hours 1 (2.9%) 1(2.5%) 0.924°

2Pearson chi-square test, *Fisher’s exact test

Table 6. Comparison of the number of patients experiencing
postoperative nausea between groups

Group 1(n=35) Group 2 (n=40) p

0™ hour 3 (8.6%) 8 (20.0%) 0.163?
1" hour 2 (5.7%) 5 (12.5%) 0.438°
2" hour 2 (5.7%) 9 (22.5%) 0.040°
4" hour 1(2.9%) 2 (5.0%) 0.637¢
6" hour 2 (5.7%) 2 (5.0%) 0.891°
12t hour 4 (11.4%) 3 (7.5%) 0.699
24" hour 1(2.9%) 0 0.467

aPearson chi-square test, "Fisher’s exact test

Discussion

Our findings suggest that administering a bilateral TAP block under US
guidance at different time points notably affects early postoperative
outcomes after laparoscopic cholecystectomy. Individuals who received
a TAP block before surgery reported lower pain levels at 0 and 1 hour
after the operation, compared with those who received the block
postoperatively. Moreover, patients in the preoperative TAP block group
required significantly less remifentanil during surgery. In addition, the
use of intravenous rescue opioids was markedly reduced in this group.

TAP block is an essential component of multimodal analgesic strategies
for laparoscopic abdominal surgery. Previous research has shown that it
is superior to control groups, providing better pain relief and reducing
the need for postoperative analgesics after abdominal surgery. By
reducing opioid consumption, the TAP block helps mitigate undesirable
side effects associated with opioids (12). Although TAP blocks are
commonly employed in abdominal surgeries, the ideal timing for their
application remains a subject of debate among researchers. Depending
on institutional practice and surgical planning, the block may be
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administered at various time points. Previous literature indicates that
TAP block administration is feasible at various stages, including before
induction of general anesthesia, immediately before the skin incision
while under general anesthesia, or immediately after the surgical
procedure while the patient remains under general anesthesia (13).
Other studies have also explored the effectiveness of TAP block when
applied at different time intervals during spinal anesthesia (14). This
investigation categorized patients into two cohorts: one received the
TAP block after endotracheal intubation and before surgery began; the
other received it after the operation, prior to extubation.

Delivering analgesia in advance of surgical trauma, referred to as
preemptive analgesia, may help diminish postoperative pain severity by
limiting central nervous system sensitization and decreasing pain signal
transmission from peripheral sites. Nonetheless, the existing literature
offers differing perspectives on the optimal timing for TAP block
application. In a meta-analysis by Dost et al. (15), studies of TAP block in
laparoscopic cholecystectomy were reviewed; studies in which the block
was administered postoperatively showed more favorable outcomes.
In contrast, De Oliveira et al. (9) reported in their meta-analysis that
application of a preoperative TAP block led to lower early postoperative
pain levels and reduced opioid use in laparoscopic abdominal
procedures. Despite such evidence, few studies have directly examined
how the timing of TAP block affects outcomes within the same patient
cohort. For example, Rahimzadeh et al. (16) conducted a comparative
analysis of TAP block timings in laparoscopic cholecystectomy and
reported that postoperative pain levels and opioid consumption did not
vary meaningfully across TAP block timings. On the other hand, Dirican
et al. (17) reported that performing the TAP block postoperatively
alleviated early postoperative pain in women who underwent total
abdominal hysterectomy. Although another study comparing TAP block
timings showed no significant difference in early postoperative pain, it
noted that patients who underwent the procedure before the surgical
incision experienced less pain after the second postoperative hour (18).
Another study involving inguinal hernia surgery also demonstrated
superior early pain control in the pre-incisional TAP block group (19).
Consistent with previous research, the current analysis revealed a clear
reduction in early postoperative pain among individuals who underwent
a preoperative TAP block. Differences in results reported across studies
may be attributed to variations in local anesthetic type and dosage. For
example, Rahimzadeh et al. (16) used a different local anesthetic from
that used in our study, while Amr and Amin (18) administered a higher
dose; these differences may explain the differing outcomes. Although
Dirican et al. (17) used a similar dosage, we believe that variations in
surgical duration might have influenced the results. Bhanushree et
al. (20) observed that delivering the TAP block before surgery yielded
more favorable outcomes than administering it afterward, particularly
in abdominal procedures lasting under 180 minutes. Consistent with
Shim et al. (19), the surgical duration in our study was relatively short
compared with other reports.

Preoperative administration of peripheral nerve blocks is believed
to reduce intraoperative opioid requirements by inducing central
desensitization (21). In our study, an infusion of remifentanil was
employed as part of the anesthetic regimen to counteract stress-induced
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hemodynamic responses. Shim et al. (19) reported that remifentanil use
during surgery was markedly reduced in patients who received the TAP
block prior to incision. Our findings are consistent and show decreased
intraoperative remifentanil requirements in the same group. Earlier
studies have indicated a correlation between elevated intraoperative
remifentanil administration and a heightened requirement for
additional postoperative pain relief (22). This phenomenon has been
attributed to remifentanil-induced postoperative hyperalgesia. In
our study, the higher remifentanil consumption observed in Group 2
may explain the increased requirement for rescue analgesia during
the immediate postoperative period. Additionally, as the TAP block
contributes to reduced total opioid consumption during laparoscopic
cholecystectomy, it may indirectly affect the frequency of postoperative
nausea and vomiting. The increased nausea observed during the
early postoperative phase in patients who received the TAP block
after the surgical incision might be linked to their greater reliance on
supplemental opioid analgesics.

Study Limitations

Our study has several limitations. The study was conducted
retrospectively, and because the TAP blocks were administered under
general anesthesia, the exact level of sensory blockade could not be
assessed. Additionally, the study lacked a control group, and the
evaluation was limited to the first postoperative day. On the other hand,
factors influencing the anesthesia team’s preferences for the timing of
block administration could not be determined.

Conclusion

Our findings suggest that administering the TAP block before the
incision phase in laparoscopic cholecystectomy contributes to reduced
intraoperative opioid use, improved early pain control, and reduced
need for rescue opioid analgesics compared with its application after
the surgical incision. We believe that identifying the optimal timing for
its administration and validating it through prospective, randomized
studies would make a meaningful contribution to the literature.

Ethics

Ethics Committee Approval: The study was approved by the Ethics
Committee of Tokat Gaziosmanpasa University (approval number:
25-MOBAEK-001, date: 07.01.2025).

Informed Consent: Retrospective study.
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