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Case Report: Synchronous Removal and Implantation of Peritoneal Dialysis Catheter Using Bilateral Transversus Abdominis Plane Block
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Background: Peritoneal dialysis (PD) surgery include PD catheter insertion and removal. Both procedures require the use of anesthesia. The end-stage renal disease (ESRD) patients usually have severe comorbidities. The general anesthesia, because of its negative systemic effect, should be omitted in this vulnerable group of the patients. Transversus abdominis plane (TAP) block as a newer method of regional anesthesia is a technique without systemic effect and recently started to be used in ESRD patients for PD catheter placement and/or removal. Here we report a patient in whom we for the first time simultaneously removed and implanted a PD catheter by using a bilateral transversus abdominis plane block.

Case Presentation: The patient was an 80-year-old man who was admitted for removal of malfunctioned PD catheter. Since the patient opted for staying on PD simultaneous implantation of catheter was planned. Because of his age and significant comorbidities, general anesthesia was avoided and bilateral TAP block become our option. In the same anesthesia, using bilateral TAP block, the old PD catheter was removed and a new one was implanted. Until now the patient is on regular PD without any complications.

Conclusion: The TAP block could be used as a primary anesthetic technique in ESRD patients for PD surgery even for synchronous removal and implantation of PD catheter.
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INTRODUCTION

Peritoneal dialysis (PD) is a method of renal replacement therapy (1). End-stage renal disease (ESRD) patients often have severe cardiovascular, respiratory, gastrointestinal, hematologic, and skeletal comorbidities resulting in significantly higher mortality rates among hemodialysis and PD patients (2).

PD catheter implantation and removal are surgical procedures that require adequate anesthesia. General anesthesia is commonly used anesthetic technique for the insertion and removal of a PD catheter. However, general anesthesia can have significant adverse effects on the cardiovascular and respiratory systems and newer anesthesia techniques could be used for this purpose. One of these methods is transversus abdominis plane (TAP) block as a part of a regional anesthesia technique. It is a peripheral nerve block targeting nerves situated in the fascial layer between the transversus abdominis and internal oblique muscles (3). Application of local anesthetic in this plane caused anesthesia of the anterolateral abdominal wall which is used for insertion and/or removal of PD catheter. Regional anesthesia has negligible systemic effects, and recently the use of the TAP block was described in PD catheter procedures (4–9). Herein, for the first time, we report a synchronous removal and insertion of PD catheter using TAP block.



CASE REPORT

An 80-year-old patient with ESRD was admitted to our department for synchronous removal and implantation of a PD catheter. The body weight of the patient was 98 kg, height 185 cm and his BMI was 28.6 kg/m2. The patient had a long history of arterial hypertension, type 2 diabetes mellitus, mitral and tricuspid regurgitation with secondary cardiomyopathy. In 2017 a PD catheter using TAP block, as the primary anesthetic procedure, was inserted.

However, 3 years later, the patient developed bacterial peritonitis caused by Streptococcus species, which was successfully treated with a first-generation cephalosporin for 14 days. The development of bacterial peritonitis caused the malfunction of the PD catheter (inflow obstruction) with inadequate dialysis exchange. The patient was informed about the possibility of other therapeutic options and opted to continue treatment with PD. The patient was preoperatively assessed by anesthesiologist and his functional capacity using metabolic equivalent of task (MET) was defined as poor (below 4) because his main activity includes only eating, dressing, toileting, walking indoors, and light housework. He was unable to walk 2 blocks on level ground without stopping due to symptoms. Since he has significant comorbidities his physical status was classified using American Society of Anesthesiologists Physical Status Classification System (ASA) as ASA III (patient with severe systemic disease). Considering the patient's comorbidities, general condition, age, and possible complications of general anesthesia, we decided to perform synchronous removal and placement of the PD catheter under regional anesthesia.

The transversus abdominis field was identified and approached with a combined ultrasound-guided subcostal and posterior approach, as we previously described (5). Briefly, after identification of the correct plane, 30 ml of 0.25% levobupivacaine hydrochloride per side was injected between the transversus abdominis muscle and the internal oblique muscle under the ultrasound guidance (Figures 1, 2). We tested the adequacy of the TAP block with the cold sensation test and pinprick test. About 30 mins after injecting the anesthetic, excision of the skin scar from the previous implantation on the right side of the abdomen was performed, the PD catheter was found and removed. Then vertical paramedian infraumbilical incision (minilaparotomy) was made on the left side and a straight, 42 cm long Tenckhoff catheter with double-cuff was implanted. During surgery, the patient received sufentanil (10 μg) and midazolam 3 mg for better analgesic/sedative effect. In addition, 10 ml of 1% xylocaine was administrated subcutaneously on both sides during surgery for better analgesia. The operative time, measured from a skin incision on the right side to skin closure on the left side, was 40 mins. The patient classified surgery procedure complete painless and felt just little discomfort after surgery without need for painkillers.


[image: Figure 1]
FIGURE 1. Ultrasound image showing all three muscles of the abdominal wall: (A) external oblique, (B) internal oblique and (C) transversus abdominis muscle.
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FIGURE 2. Ultrasound image demonstrating a needle placed in the space between the internal oblique and transversus abdominis muscles (transversus abdominis plane) with the injection of local anesthetic into the target area.


On the first postoperative day, we started automated PD and after 1 month we continued with the continuous ambulatory peritoneal dialysis, which is still used today.



DISCUSSION

Regional anesthesia become popular in many fields of medicine because of its good anesthetic effect with negligible systemic effect. Primary, TAP block was used for control of postoperative pain after abdominal surgeries as adjunct to the general anesthesia (10–12). In very isolated cases this procedure was used as the primary anesthetic technique in the elderly patients with significant comorbidities which has increased risk for general anesthesia (13). Recently, the use of TAP block, as a primary anesthetic technique, for PD catheter surgery was a next step in the implementation of this procedure in medical practice.

The first author to describe the successful TAP block procedure for PD catheter placement was Varadarajan in 60/73 (82%) patient (4). In this study, two regional anesthetic techniques were used, TAP block and rectus sheath block (4). However, our group described the successful use of a unilateral TAP block as the sole anesthetic technique in 55/60 (91.7%) adult patients for PD catheter insertion (7). Other studies have also described the successful implantation of PD catheter using TAP block (6, 8). Chatterjee et al. report a success rate for PD catheter implantation of 94.2% (6).

Yamamoto et al. (9) were the first to describe their experience with PD catheter removal using TAP block in three patients. Our previous study showed successful use of TAP block for PD catheter removal in 13/14 patients (92.9%), with only one patient requiring general anesthesia (7). There are several reports on the use of bilateral TAP block instead of general anesthesia in high-risk patients with multiple comorbidities, but none for PD catheter surgery (13, 14).

Local anesthesia (LA) is another frequently used technique for PD catheter placement. LA could be combined with intravenous sedation for better efficacy (15). However, the local infiltration of an anesthetic can cause edema and bleeding at the incision site, which disturbs the surgical field. For most patients, especially obese ones, local infiltration of anesthetic must be repeated. These repeated injections can induce fear and anxiety in patients (5).

Some concerns could be made because of use of total amount of 60 ml of 0.25% levobupivacaine (75 mg per side, total dose of 150 mg) and 20 ml of 1% xylocaine (total dose of 200 mg). Since TAP block was bilateral the dosage of applied anesthetic was higher than usually but still in the safety zone. The maximal recommended dose for levobupivacaine is 2 mg/kg or 200 mg (we used total of 150 mg) (16). For the lidocaine maximal recommended dose is 5 mg/kg or 350 mg (200 mg in our patient) (17). So, administered anesthetic dosage was in the safety zone and potential negative systemic effects are not expected.

In this patient we added local anesthesia for better analgesia because of two incisions more than usually. We have two main incisions (right paramedian incision for the extraction and left paramedian incision for the implantation pf the PD catheter) and two minor lateral incisions (for the exit site of the extracted PD catheter—right side and implanted PD catheter-left side). Usually, when we made unilateral implantation or removal of PD catheter the local anesthetic was not needed. Only, in very rare circumstances, when the patient's report pain or discomfort we added local anesthetic. In this case because the surgery was a more extensive than usually, we decide to added local anesthetic. A total dose of used lidocaine for one side was lower (10 ml) compared to 20–40 ml when PD catheter is implanted using local anesthesia with sedation (15, 18). For better analgosedation, we used fentanyl in a low dose and midazolam which was enough for our procedure.

Based on our previous experience with regional anesthesia, we used a bilateral combined (posterior + lateral) TAP block as the primary anesthetic technique. To the best of our knowledge, this is the first case describing the use of a bilateral combined TAP block during surgery for synchronous removal and PD catheter implantation.



CONCLUSION

The use of newer anesthetic techniques may provide a safer alternative to general anesthesia for PD surgery. The TAP block could be used as primary anesthetic technique in ESRD patients for synchronous removal and implantation of PD catheter.
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