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Purpose: The transversus abdominis plane (TAP) block provides effective postoperative analgesia for abdominal surgeries. However,
its efficacy in laparoscopic living donor hepatectomy (LLDH) remains uncertain. This study aimed to assess the impact of ultrasound-
guided TAP block on postoperative analgesia and recovery quality in living liver donors undergoing LLDH.

Patients and Methods: In this prospective, randomized, double-blind controlled trial, eighty patients scheduled for LLDH were
randomly allocated 1:1 to receive ultrasound-guided bilateral single-injection TAP block (Group T) or local incisional infiltration
(Group C). The primary outcome was total opioid consumption within 24 hours postoperatively. Secondary outcomes were visual
analogue scale (VAS) pain scores, opioid consumption within 48h postoperatively, Quality of Recovery-15 (QoR-15) scores, time to
first flatus and ambulation, length of hospital stay (LOS), postoperative liver function, opioid related adverse reactions, and puncture-
related complications.

Results: The total opioid consumption within 24 hours postoperatively as the primary outcome was significantly lower in group
T compared to group C (42 [38.5, 54] mg vs. 62 [52, 68] mg, P < 0.001), and this significant difference was also present at 48 hours
postoperatively (98 [84.5, 104.5] mg vs. 112 [102, 133] mg, P < 0.001). The VAS scores at rest and movement were also lower in
Group T at 2h after surgery (P < 0.01). Moreover, patients in Group T had earlier first postoperative flatus (P = 0.012). No significant
differences between groups were observed in other secondary outcomes.

Conclusion: Ultrasound-guided TAP block can reduce postoperative opioid consumption, alleviate early postoperative pain without
increasing adverse events in living donors undergoing the LLDH.
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Introduction

Liver transplantation is the most effective treatment for end-stage liver diseases, which is limited by the global shortage
of donor organs. In this context, living donor liver transplantation (LDLT) has substantially expanded the donor pool.'
However, traditional open donor hepatectomy requires a J-shaped incision (25-30 cm) in the right upper abdomen, which
is highly invasive and often leads to severe pain and complications. Postoperative pain may negatively affect recovery,
prolong the length of hospital stay (LOS), and impact the donor’s mental health.” With the improvement of surgical
techniques, laparoscopic living donor hepatectomy (LLDH) has been recognized as the standard procedure for LDLT and
is gradually replacing open surgery due to its reduced trauma and faster recovery.® Nevertheless, living liver donors still
experience moderate anxiety and acute pain levels in the postoperative period.* For healthy individuals voluntarily
donating to save their family member, ensuring perioperative safety and minimizing postoperative pain are crucial to the
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success of LLDH, and may also enhance the willingness of potential donors in LDLT. Currently, a standardized analgesic
protocol for LLDH is still lacking and warrants further research and improvement.

In current clinical practice, patient-controlled intravenous analgesia (PCIA) remains the most commonly used post-
operative analgesic approach. However, living liver donors often experience abnormal liver function in the early post-
operative period, which may affect opioid metabolism and increase the risk of excessive sedation, respiratory depression,
and postoperative nausea and vomiting (PONV).””” In recent years, with the continuous advancement of ultrasound
technology, regional block techniques have become an indispensable part of multimodal postoperative analgesia.®
Currently, the most commonly used regional blocks for pain management following hepatectomy include epidural
analgesia, paravertebral nerve block (PVB), erector spinae plane block (ESPB), and transversus abdominis plane (TAP)
block, etc. Thoracic epidural analgesia (TEA) can provide effective pain relief for liver resection, yet its use is limited due to
concerns over potential neurological injury and coagulopathy.”'! Although PVB and ESPB also provide effective
analgesia after hepatectomy, these methods are technically demanding and carry risks of complications such as hematoma,
pneumothorax, and hemothorax.'? In contrast, ultrasound-guided TAP block offers distinct advantages, including technical
simplicity, clear anatomical landmarks, and a high safety profile. Previous studies have demonstrated TAP block efficacy in
reducing opioid consumption after abdominal surgery.'>"'* Existing studies indicate that TAP block can effectively decrease

15717 1t should be noted, however, that

opioid requirements and enhance recovery following living donor hepatectomy.
current research primarily focuses on open donor hepatectomy, with limited exploration of the analgesic efficacy in LLDH.
This study aims to assess the efficacy and safety of ultrasound-guided TAP block in living liver donors undergoing LLDH,

optimizing postoperative analgesia strategies, and promoting the rapid recovery of donors.

Patients and Methods

Study Population

The study protocol was approved by the Ethics Committee of Beijing Friendship Hospital, Capital Medical University at
May 8, 2023 (Reference Number: 2023-P2-123-01), and registered in the Chinese Clinical Trial Registry (Registration
Number: ChiCTR2300071694) at May 22, 2023. This study was performed in accordance with the Consolidated
Standards of Reporting Trials (CONSORT 2010) Guidelines'® and the principles of the Declaration of Helsinki.
Additionally, all donor procedures were approved by the Beijing Municipal Health Commission.

This study enrolled patients undergoing LLDH at Beijing Friendship Hospital between July 1, 2023 and October 31,
2024. Each patient voluntarily signed an informed consent to donate a portion of her or his liver in accordance with the
Declaration of Istanbul. Inclusion Criteria: MAged 1865 years; @American Society of Anesthesiologists (ASA) grades
I-II. Exclusion Criteria: (WHistory of significant cardiovascular disease; @Infection at the proposed block site;
(®Documented allergy to local anesthetics; @Chronic pain syndrome or regular analgesic use (>3 months); ®History
of substance abuse or alcohol dependence;(©®Patient refused to participate. Patients were excluded after randomization if
any of the following occurred intraoperatively: (DConversion to open surgery; @Major intraoperative blood loss;
(®Serious adverse events (eg, local anesthetic systemic toxicity); @Unplanned postoperative intensive care unit (ICU)
admission; ®Requirement for reoperation within 48 hours.

Randomization and Blinding

Randomization was performed using a computer-generated random-sequence allocation list. The randomisation process
was performed by an investigator who was not involved in the patient eligibility assessment or recruitment processes and
data collection. The allocation sequence was concealed from the researchers at all sites by serially numbered, opaque,
sealed envelopes. Following fascial closure by the surgical team, the anesthesiologist opened the designated envelope.
Eligible participants were randomly allocated in a 1:1 ratio to either the TAP block group (Group T) or the local
incisional infiltration group (Group C). All TAP block were performed by a single experienced anesthesiologist (CLL),
and local infiltration procedures were administered by the same senior hepatobiliary surgeon (WL). To ensure blinding,

both interventions were done before emergence from anesthesia. The patients and postoperative follow-up team were
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unaware of the group allocation throughout the study, and the follow-up staff did not intervene in the postoperative
analgesic regimen.

Standard Anesthesia Management

All patients received a standardized anesthetic management per our institutional protocol for LLDH. Upon arrival in the
operating room, each patient was fitted with ASA standard monitors, including electrocardiogram (ECG), heart rate (HR),
non-invasive blood pressure (NIBP), pulse oximetry (SpO,), and bispectral index (BIS). A peripheral intravenous catheter
was placed in the right upper extremity, followed by radial artery cannulation for continuous arterial pressure monitoring.
Rapid sequence induction was achieved with sufentanil 0.3-0.4 pg/kg, propofol 2 mg/kg, and cisatracurium 0.2 mg/kg.
After intubation, mechanical ventilation was set as: respiratory rate of 12—15 breaths/min, tidal volume of 6—8 mL/kg,
positive end-expiratory pressure (PEEP) of 5 cmH,0, and end-tidal carbon dioxide (EtCO,) at 3545 mmHg. Anesthesia
was maintained with continuous infusions of propofol (3—5 mg/kg/h), remifentanil (0.1-0.3 pg/kg/min), and cisatracurium
(0.1 mg/kg/h) to maintain the BIS value of 40-60. After the closure of peritoneum, all patients received tramadol
hydrochloride 100 mg and tropisetron 5 mg intravenous injection for postoperative analgesia and nausea prophylaxis.

Intervention
Patients in Group T received a bilateral ultrasound-guided TAP block at the end of surgery before extubation. After
disinfecting the skin, a linear high-frequency ultrasound probe (§—14 MHz, Mindray China) was placed at the level of the
midaxillary line between the subcostal margin and iliac crest. Ultrasound clearly showed the three layers of the
abdominal wall muscles: from superficial to deep, ie, the external oblique, internal oblique, and transversus abdominis.
Using an in-plane technique from the anterior axillary line, a 22-gauge needle was advanced into the fascial plane
between the internal oblique and transversus abdominis muscles. 2 mL of 0.9% normal saline was injected to confirm
proper needle placement. As the correct needle placement was confirmed with 2mL of 0.9% normal saline, 25-30 mL of
0.333% ropivacaine was injected bilaterally. The spread of the drug was seen between the internal oblique muscle and the
transverse abdominis muscle. The same procedure was repeated on the contralateral side.

Patients in Group C received local infiltration with anesthetics in the wounds after closure of the peritoneum. 25 mL
of 0.333% ropivacaine was infiltrated around the transverse incision site 3 cm above the symphysis pubis. 5 mL of the
local anesthetic was infiltrated at each trocar incisions.

Postoperative Management

Patients were extubated upon meeting standard extubation criteria, and subsequently transferred to the post-anesthesia
care unit (PACU) for close observation. All patients received standardized postoperative patient-controlled intravenous
analgesia (PCIA) pumps. The PCIA pump contained sufentanil 200 pg and ondansetron 20 mg in 0.9%sodium chloride
of 200 mL, programmed with a background infusion rate of 2 mL/h, bolus dose of 2 mL, 10-minute lockout interval. In
the PACU, anesthesia nurses assessed patients’ pain scores every 5 minutes using the visual analogue scale (VAS) scores
at rest and movement. If a patient’s VAS score at rest exceeded 4, rescue analgesia was provided via PICA. In cases of
severe pain, an additional sufentanil 5 pg was administered. All patients received scheduled intravenous flurbiprofen
axetil 50 mg every 12 hours. Morphine hydrochloride 10 mg was used as needed in the ward.

Outcome Measures

The primary outcome was the total opioid consumption within 24 hours postoperatively (including sufentanil via PCIA,
opioid administrated in the PACU and ward as rescue analgesia after surgery), converted to intravenous morphine milligram
equivalents (MME). Secondary outcomes included the following: VAS scores at rest and movement (when coughing,
getting out of bed, or walking) at 2, 4, 6, 24, and 48 hours postoperatively; cumulative opioid consumption (in MME) within
48 hours postoperatively; rescue analgesic consumption; the Quality of Recovery-15 (QoR-15) scores'® at 24 and 48 hours
after surgery. Additional outcomes were the time to first flatus, time to first ambulation, length of hospital stay, and liver
function during the first 48 hours postoperatively. Postoperative adverse events (eg, nausea and vomiting, pruritus, and
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respiratory depression) and puncture-related complications (eg, local anesthetic intoxication, hepatic dysfunction, and
puncture site hematoma) were recorded in both groups.

Sample Size Calculation and Statistical Analysis

The sample size was calculated based on the primary outcome: the total opioid consumption within 24 hours postoperatively.
According to the results of pilot study, the opioid consumption over the first 24 hours postoperative was 44.8 + 14.7 mg in
Group T and 68.3 +23.9 mg in Group C. According to the mean superiority test of the two independent samples, the clinically
significant difference between the two groups was 10 mg of morphine. Using the PASS 15.0 software, assuming a power of
80% with an alpha of 0.05, 35 participants were required in each group. Accounting for a potential dropout rate of 10%, a final
sample size of 80, ie, 40 patients in each group, was determined.

The analysis adhered to the intention-to-treat (ITT) and per-protocol principle. Quantitative data (baseline character-
istics, perioperative parameters, opioid consumption, VAS scores, and QoR-15 scores) were presented as the mean
(standard deviation, SD) or median (interquartile range, IQR). According to the normality of the data, between-group
comparisons were performed using Student’s #-test or the Mann—Whitney U-test. Qualitative data (gender, surgical types,
adverse events) were expressed as frequencies (percentages), and their between-group comparisons were done using the
Chi-square test or Fisher’s exact test. For the primary outcome, intergroup differences were compared using the Mann—
Whitney U-test. For all analyses, a two-sided P < 0.05 was considered to indicate statistical significance. In this study, the
data analysis was performed using SPSS 23.0 statistical software.

Results

Study Population

The participant flow is displayed in Figure 1 (following the CONSORT flowchart for clinical trial reporting). A total of
98 patients were assessed for eligibility; 16 patients were excluded due to a change in the surgical approach (n=14),
declined to participate (n=1), or substance abuse (n=1). 82 patients were randomly assigned either to Group T (n = 42) or
Group C (n = 40). 2 patients in Group T were excluded after randomisation because 1 patient due to conversion to
laparotomy, and 1 due to reoperation within 48 hours. No dropouts occurred in Group C. Finally, 80 patients (40 per
group) were included in the final analysis. The demographic and baseline characteristics of the patients were comparable
between the two groups (Table 1). There were no significant differences between groups in anesthesia time, surgery time,
graft types, dosages of propofol and remifentanil, and extubation time (Table 1).

Primary and Important Secondary Outcomes

The cumulative morphine consumption was significantly lower in Group T compared to Group C at 24 hours (Group
T vs. Group C: 42 [38.5, 54] mg vs. 62 [52, 68] mg, P < 0.001) postoperatively. Notably, this significant difference
persisted at 48 hours postoperatively (Group T vs. Group C: 98 [84.5, 104.5] mg vs. 112 [102, 133] mg, P < 0.001)
(Table 2).

Secondary Outcomes
The VAS scores at 2 hours after surgery were significantly lower in Group T compared to Group C at rest (0.7 £ 0.2 vs.
1.8 £ 0.3, P < 0.001) and with movement (1.6 = 0.3 vs. 3.4 = 0.5, P < 0.001). However, there was no significant
difference in VAS scores at 4, 6, 24, and 48 hours between groups (P > 0.05) (Table 2). The changes of pain scores at the
different time points are shown in Figure 2.

6 patients in Group T received rescue analgesia, while 13 patients in Group C received rescue analgesia after surgery.
No significant difference was observed between the two groups (P = 0.065) (Table 2).

Postoperative recovery outcomes and adverse events for patients in both groups are shown in Table 2. The time to
first flatus after surgery was significantly shorter in Group T (48 [26.5, 65.5] hours) than in Group C (55.5 [43, 72] hours,
P =0.012). The QoR-15 scores (at 24, 48 hours postoperatively), opioid-related adverse events (nausea and vomiting,
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Figure | Consolidated Standards of Reporting Trials (CONSORT) flowchart.

respiratory depression), puncture-related complications (local anesthetic systemic toxicity, puncture site hematoma), the
time to first ambulation, and the length of hospital stays were not significantly different between groups. There was also
no significant difference in the peak serum AST and ALT levels after surgery between groups (Table 2).

Table | Patient Demographic and Peri-Operative Data

Variables Group C (n=40) | Group T (n=40) | P values
Sex (Male/Female), n 23/17 21/19 0.072
Age (years), median (IQR) 34 (30-37) 35 (32-47) 0.309
BMI (kg m-2), mean (SD) 23.3 (2.7) 23.6 (3.3) 0.122
Type of graft (left lateral lobe/left half liver/right half liver), n | 22/14/4 13/22/5 0.331
Surgery time (min), mean (SD) 249 (61) 241 (74) 0.575
Anesthesia time (min), mean (SD) 301 (66) 289 (68) 0.227
Propofol (mg), mean (SD) 1277 (366) 1209 (436) 0.558
Remifentanil (mg), mean (SD) 2.9 (1.1) 3.0 (1.1 0.086
Extubation time (min), median (IQR) 20 (16-32.3) 28 (21.5-36.5) 0.822

Note: Data are presented as mean (SD), median (IQR), or number of patients.
Abbreviations: BMI, body mass index; SD, standard deviation; IQR, interquartile range.
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Table 2 The Postoperative Data

Group C (n=40) | Group T (n=40) | P values

Total postoperative morphine equivalent consumption in first 24 h (mg), median (IQR) | 62 (52-68) 42 (38.5-54) <0.001
Total postoperative morphine equivalent consumption in first 48 h (mg), median (IQR) | 112 (102-133) 98 (84.5-104.5) <0.001
Postoperative VAS scores at rest, mean (SD)

2h 1.8 (0.3) 0.7 (0.2) <0.001

4h 2.1 (0.3) 1.3 (0.3) 0.054

6h 1.5 (0.2) 1.5 (0.2) 0.834

24 h 1.8 (0.2) 1.6 (0.2) 0.265

48 h 1.0 (0.1) 1.0 (0.1) 0.540
Postoperative VAS scores at movement, mean (SD)

2h 3.4 (0.5) 1.6 (0.3) <0.001

4h 3.8 (0.4) 3.2 (0.3) 0.086

6h 39(0.2) 3.5(0.2) 0.224

24 h 38(0.2) 3.9(0.2) 0.658

48 h 2.8 (0.2) 3.3 (0.3) 0.136
Rescue analgesia, n 13 6 0.065
Nausea and vomiting, n 13 10 0.458
Pruritus, n 2 0 0.473
Respiratory depression, n 0 0
Puncture-related complications, n 0 0
Postoperative QoR-15 scores, mean (SD)

24 h 104 (20) 108 (12) 0.592

48 h 115 (20) 118 (15) 0.670
Time to first ambulation (h), median (IQR) 41 (26-45) 38 (24-43.8) 0.304
Time to first flatus time (h), median (IQR) 55.5 (43-72) 48 (26.5-65.5) 0.012
Length of hospital stay (d), median (IQR) 12 (7-15) 14 (9.5-20) 0.096
Peak AST (U/L), median (IQR) 325 (190-444) 303 (192-388) 0.479
Peak ALT (U/L), median (IQR) 439 (224-675) 286 (208—421) 0.056
Peak LDH (U/L), median (IQR) 371 (304-547) 420 (318-567) 0.493

Note: Data are presented as mean (SD), median (IQR), or number of patients.
Abbreviations: VAS, visual analogue scale; QoR-15, Quality of Recovery-15; AST, Aspartate Aminotransferase; ALT, Alanine Aminotransferase; LDH, Lactate
Dehydrogenase; SD, standard deviation; IQR, interquartile range.

Discussion

This randomized controlled clinical trial demonstrated that, compared with traditional local infiltration anesthesia,
ultrasound-guided TAP block significantly reduced postoperative opioid consumption, lowered early pain scores, and
shortened the time to first flatus in living liver donors undergoing LLDH. This strategy proved safe, with no observed
adverse events, supporting its efficacy as a component of multimodal analgesia within an enhanced recovery after surgery
(ERAS) framework for living liver donors.

As healthy individuals undergoing major surgery to save a loved one, providing safe and effective postoperative
analgesia for living liver donors is of paramount importance. Within ERAS protocols, the primary goal of analgesia is to
achieve effective pain control while minimizing adverse effects and accelerating recovery.?’ Opioids carry specific risks
in liver donors. Postoperative changes in hepatic blood flow and function may impair the metabolism of opioids, leading
to drug accumulation and side effects, such as nausea, vomiting, and ileus, which may directly hinder recovery and delay
discharge.®” In our study, TAP block significantly reduced morphine consumption within 24 and 48 hours postopera-
tively, aligning with the core principles of ERAS protocols. Several studies have demonstrated that TAP block can
produce effective analgesia and reduce opioid requirements in abdominal surgery.'>'%* Kitlik et al'’ reported that
ultrasound-guided bilateral TAP block (single-injection bupivacaine) in donors with right subcostal J-shaped incisions
significantly reduced postoperative morphine consumption at 2, 6, and 24 hours, along with improved resting and
movement VAS scores at 0, 2, 4, 6, and 24 hours. Maeda et al"® also applied continuous subcostal TAP block

(levobupivacaine) with inverted-T incisions, demonstrating significant reductions in 48-hour opioid consumption and
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Figure 2 Postoperative VAS scores at different time-points. (A) VAS scores at rest; and (B) VAS scores at movement. Bars represent the mean; error bars indicate the SD.
Abbreviations: VAS, visual analogue scale; SD, standard deviation; Group C, the control group; Group T, the TAP block group.
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improved VAS scores at 3 and 6 hours. In our study, the VAS pain scores showed no significant difference between
groups at any postoperative time points, except for the 2-hour time point. However, the duration and efficacy of TAP
block vary across studies, likely due to differences in incision type, local anesthetic selection, block technique (single-
shot vs. continuous infusion), and timing of block application (pre-incisional vs. post-incisional), as well as surgical
approaches (open vs. laparoscopic) and patient populations. This transient superiority in analgesia may be attributed to
the peak efficacy of single-injection ropivacaine; after its effects waned, patients relied solely on PCA. The pharmaco-
kinetic profile of ropivacaine, with a finite duration of action, explains the waning of its specific effect in the later
postoperative period.>*?* Therefore, using a longer-acting local anesthetic such as liposomal bupivacaine may provide
more effective and longer pain control in the postoperative period.

Additionally, this study found that the TAP block group experienced a shorter time to first flatus compared to the control
group, indicating a positive effect on the recovery of gastrointestinal function after surgery. This improvement is likely an
indirect benefit of reduced opioid consumption, as it is well known that opioids can inhibit intestinal motility. The prokinetic
medications to promote gastrointestinal recovery were not routinely administered at our center, thereby avoiding potential bias
introduced by these interventions. Earlier gastrointestinal function recovery marks a critical node in the postoperative recovery
process. Despite earlier gastrointestinal recovery in the TAP block group, no corresponding reduction in hospital stay was
observed. The finding of this study is inconsistent with previous reports.'® This discrepancy may be influenced by institutional
protocols and surgeon-specific discharge practices, which can outweigh subtle differences in patient recovery.

Interestingly, despite the reduction in 24-hour opioid consumption, we did not find a statistically significant difference
in the incidence of opioid-related adverse effects such as nausea, vomiting, or pruritus. This finding aligns with some
studies but contrasts with others.'>*> 7 Several factors may explain this discrepancy. First, the relatively small sample
size limits the statistical power to detect differences between groups, particularly for secondary outcomes. Second,
although total opioid consumption is significantly reduced, the magnitude of reduction may not reach the threshold
required to alter the incidence of common adverse effects in this healthy population. Third, the influencing factors for
postoperative nausea and vomiting are multifactorial, including gender, age, history of motion sickness, smoking, and
anxiety, of which opioid dosage is only one contributing factor and may not independently determine the outcome.

Additionally, in our study, all TAP blocks were performed under ultrasound guidance without any puncture-related
complications, such as local anesthetic systemic toxicity, organ injury, or hematoma, further supporting the safety of the
TAP block procedure. Whether the risk of local anesthetic systemic toxicity is elevated in living liver donors undergoing major
hepatectomy is also a concern for clinicians. A previous study indicated that TAP block with 3 mg/kg ropivacaine during

laparoscopic hepatectomy almost never resulted in the plasma ropivacaine concentrations associated with neurotoxicity.*
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Although plasma ropivacaine concentrations were not monitored in our study, no clinical signs of local anesthetic toxicity
were observed. Future large-scale trials are still needed to further evaluate the pharmacokinetic parameters in living liver
donors undergoing LLDH. This study also assessed the effect of local anesthetics on postoperative liver function. No
significant difference was observed in peak liver enzyme levels between groups. However, due to the absence of a control
group without regional blockade, the current evidence was insufficient to support a potential association between local
anesthetic absorption and postoperative liver function.

TAP block is highly effective for somatic pain from abdominal wall incisions, but has limited efficacy against visceral
pain.”* ' Several studies suggested that TAP block alone may not provide significant analgesic benefits or opioid savings
following laparoscopic abdominal surgery.***® This underscores that TAP block should not be used as a standalone
solution but rather as part of a multimodal analgesic regimen.'*?'*3> Combining TAP block with other non-opioid
analgesics (eg, acetaminophen, NSAIDs) and agents targeting visceral pain pathways may provide more comprehensive
and sustained pain relief. Moreover, compared with other regional techniques, TAP block does not require turning over,
is intuitive and easy to learn, and may reduce overall healthcare costs by decreasing opioid use and side effects. It is
easier to promote in clinical practice.

Limitations

This study has several limitations. First, the single-center design and relatively small sample size may limit the generalizability
of our findings and reduce the statistical power to detect differences in less frequent outcomes, particularly opioid-related
adverse events and puncture-related complications. Second, the transient superior analgesia observed in the TAP block group
may be attributed to the inherent pharmacological constraints of single-injection techniques. Future studies should investigate
the efficacy of continuous subcostal TAP block or the use of adjuvants, or its combination with other regional approaches, such
as rectus sheath block, to achieve prolonged analgesic effects.'>***” Finally, as our study population comprised young,
healthy liver donors without underlying hepatic impairment, the results may not be directly applicable to patients undergoing
hepatectomy for malignancies or other hepatic diseases. Such patients often exhibit varying degrees of liver dysfunction,
which could increase their susceptibility to complications such as drug accumulation and local anesthetic toxicity. Therefore,
further studies with well design and large sample sizes are needed to address above issues and to optimize the incorporation of
TAP block into ERAS protocols for LLDH.

Conclusion

In conclusion, ultrasound-guided bilateral TAP block is an effective component of a multimodal analgesic strategy for
patients undergoing LLDH. It provides significant opioid-sparing effects, superior early postoperative analgesia, and
promotes gastrointestinal recovery, offering important clinical benefits for enhanced recovery in healthy donors. Future
studies are needed to explore the combination of TAP block with other regional analgesia techniques or long-acting
agents, aiming to achieve superior prolonged analgesia, and further improve the quality of recovery and safety in living
liver donors.
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