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Abstract

In patients with uremia/end-stage kidney disease (ESKD) undergoing peritoneal dialysis (PD) cath-
eter placement, ultrasound-guided transversus abdominis plane (TAP) block has been used as an
important component of anesthetic substitution or perioperative analgesia. When combined with
posterior rectus sheath/rectus sheath block (RSB), coverage may be further extended to midline
incision pain and catheter tunnel-related pain. It should be noted that abdominal wall fascial plane
blocks often involve injection of relatively large volumes of local anesthetics, and systemic absorp-
tion is not negligible. Patients with ESKD frequently present with altered protein binding, fluctua-
tions in acid-base and volume status, and cardiovascular comorbidities, all of which may influence
the free fraction of the drug and the toxicity threshold, thereby increasing the risk oflocal anesthetic
systemic toxicity (LAST) at the same administered dose. Focusing specifically on PD catheter place-
ment, this review integrates the available evidence on the pharmacokinetics and clinical safety of
TAP * RSB in this setting. Following the pathway of dose-systemic exposure-toxicity signals, it fur-
ther discusses individualized administration and monitoring strategies and provides methodologi-
cal reference for future PK-PD studies. The literature search covered PubMed, Embase, CNKI and
other databases, and included randomized controlled trials, cohort studies, case series, and tech-
nical reports related to PD catheter placement, together with studies on plasma concentrations and
pharmacokinetics of TAP/RSB, as well as guidelines on LAST and antithrombotic management.
Available evidence suggests that TAP can achieve a relatively high anesthetic success rate in open
or laparoscopic PD catheter placement and may help reduce hemodynamic fluctuations. However,
pain during exit-site and tunnel manipulation remains a common weak point; analgesia during key
procedural steps may be improved after combining RSB or local infiltration. Existing plasma con-
centration data indicate that peak concentrations after TAP/RSB may be relatively high, with sub-
stantial interindividual variability. In ESKD patients undergoing PD catheter placement, peak total
ropivacaine concentrations after subcostal TAP may approach the potentially toxic range reported
in the literature, although overt LAST events appear to be uncommon. This suggests that risk as-
sessment should not rely solely on the maximum recommended dose, but should also take into ac-
count upstream factors such as free drug concentration, acidosis, and heart failure. Overall, TAP %
RSB has clear clinical value in PD catheter placement, and the key to its broader application lies in
exposure management based on pharmacokinetic principles, including the use of the lowest effec-
tive milligram dose, fractionated injection, addition of epinephrine when necessary, avoidance of
bilateral high-dose stacking, and establishment of standardized monitoring and lipid emulsion res-
cue protocols in high-risk patients.
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Table 1. Key pharmacokinetic studies relevant to abdominal wall blocks for PD catheter placement
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2] 30%~50%, TAJEik TAP 5 RSB 73al4% & H “HME” S, R E & 1E AR T 4% KK
P I S B A, TR A T B U 8 A UE S [ AR s IR PRI RLSE & DD . AR AL, BT
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Figure 1. Simplified pharmacokinetic-informed workflow for abdominal wall blocks during PD catheter placement
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