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Purpose: Ultrasound-guided modified thoracolumbar fascial plane block (MTLIP) has been reported effective for postoperative pain 
control following lumbar surgery. Although trauma of the Tianji robot-assisted lumbar internal fixation is reduced, the degree of pain 
cannot be ignored.MTLIP may improve operation efficiency and reduce puncture complications.This study aimed to explore whether 
MTLIP is not inferior to thoracolumbar fascial plane block (TLIP) in the treatment of lumbar internal fixation.
Methods: This prospective double-blinded, non-inferiority randomized trial enrolled patients underwent Tianji robot-assisted lumbar 
internal fixation between April and August 2022 to either MTLIP or TLIP. The primary outcome was an effective dermatomal block area 
after 30 min. Secondary outcomes included the numeric rating scale (NRS) scores, nerve block operation time, puncture times, image clarity, 
patient satisfaction, intraoperative opioid consumption, complications/adverse reactions, and Oswestry Disability Index (ODI).
Results: Sixty participants were randomized to MTLIP (n=30) and TLIP (n=30). The effective dermatomal block area 30 min after 
block was non-inferior in the MTLIP group (283.6 ± 62.6 cm2) compared with the TLIP group (261.4±53.2 cm2) (P=0.145; estimated 
mean difference: −22.17, 95% CI: −52.19, 7.85; smaller than the non-inferiority margin of 39.5). Compared with TLIP, MTLIP 
showed shorter operation time, smaller puncture times, and better target definition and satisfaction scores (all P<0.001). Sufentanil 
amount, remifentanil amount, PCIA sufentanil dosage, parecoxib amount, NRS scores (increased with time in the two groups but 
without inter-group differences), and complications were not significantly different between the two groups (all P>0.05).
Conclusion: This non-inferiority trial supports the hypothesis that MTLIP yields a non-inferior effective dermatomal block area 
compared with TLIP for Tianji robot-assisted lumbar internal fixation.
Clinical Trials Registration: Chinese Clinical Trial Registry (ChiCTR2200058687);.
Keywords: local anesthetics, regional anesthesia, lumbosacral plexus, lumbar internal fixation, robotic surgical procedures

Introduction
Lumbar fixation can be required for patients with spondylolisthesis, vertebral fracture, or lumbar spinal stenosis.1–3 Such 
procedures involve high trauma and postoperative pain. With the development of spinal surgical techniques and internal 
fixation devices, Tianji robot-assisted (Tinavi, Tianji robot, Beijing, China) lumbar internal fixation is emerging in 
clinical practice.4 This surgical method can assist surgeons in locating implants accurately with sub-millimeter 
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accuracy. It can reduce intraoperative radiation doses by more than 70%, improve surgical efficiency, and reduce blood 
loss and intraoperative tissue trauma, but perioperative pain still exists with this surgical method.4

In the past, patient-controlled intravenous analgesia (PCIA),5 incision local analgesia,6 and epidural analgesia were 
the main methods for postoperative analgesia of the lumbar spine. Opioids are often used in PCIA, which has the 
advantage of convenient use, but it also has obvious disadvantages and adverse reactions, such as hypotension, 
respiratory depression, nausea and vomiting, and poor analgesic effect.7,8 The perioperative use of non-opioid strategies 
to reduce opioid use has also been shown to reduce long-term mortality.9 Incision local analgesia only blocks the local 
anesthesia around the incision, the blocking effect is not accurate, and the blocking time is not good. A meta-analysis 
highlighted that the effect of incision local analgesia is limited.10 Many clinical studies have shown that epidural 
analgesia is better than PCIA, but the epidural block can affect the muscle strength of the patients’ lower limbs, and 
there is a risk of total spinal anesthesia, which limits its clinical use.11–13

Hand et al14 were the first to describe ultrasound-guided thoracolumbar fascial plane block (TLIP). Later, 
Ahiskalioglu et al15 proposed the ultrasound-guided modified thoracolumbar fascial plane block (MTLIP), in which 
the block point was changed from multifidus and longissimus to between the iliocostal and longissimus muscles. The 
location is superficial and easy to locate under ultrasound, and the adjacent muscles, ribs, and pleura imaging are very 
clear. The puncture direction is also changed from the inside out. A study showed that ultrasound-guided MTLIP could 
improve postoperative pain in lumbar spine surgery.16 Although the optimal analgesic technique for pain management 
following Tianji robot-assisted lumbar internal fixation has not yet been determined, it is important to validate alternative 
analgesic regimens and list their relative advantages and disadvantages.

Therefore, this study aimed to explore whether the effective dermatomal block area 30 min after MTLIP block was 
not inferior to that of TLIP and explore the efficacy and safety of MTLIP and TLIP in the treatment of lumbar internal 
fixation.

Materials and Methods
Study Design and Participants
This randomized, double-blinded, non-inferiority trial was conducted at the Second Affiliated Hospital of Jiaxing 
University between April and August 2022. The study was registered before enrolment of the first patient at the 
Chinese Clinical Trial Registry (www.chictr.org.cn/) database (ChiCTR2200058687, registered April 14, 2022). This 
study was approved by the Ethics Committee of Second Affiliated Hospital of Jiaxing University. All participants signed 
the informed consent form. This manuscript adheres to the applicable CONSORT guidelines.

The inclusion criteria were 1) patients with American Society of Anesthesiologists (ASA) class I–III, 2) 18–65 years 
of age, 3) body mass index (BMI) of 19–30 kg/m2, and 4) planning to undergo Tianji robot-assisted lumbar internal 
fixation. The exclusion criteria were 1) patients with a history of chronic opioid or steroid consumption, 2) coagulopathy 
or therapeutic anticoagulation, or 3) pregnancy.

Randomization and Blinding
The participants were randomized 1:1 to the MTLIP and TLIP groups by the random envelope method, which involved 
sequentially numbered sealed envelopes. Before performing the block, an envelope was opened by the attending 
anesthesiologist. The envelope was then resealed and returned to the participant research binder labeled with the medical 
record number. They were reopened at the end of the study for statistical analysis. The participants, anesthesiologists, 
data collectors, physicians performing the follow-up, and data analysts were blinded to group allocation. Blinding was 
maintained until the completion of the final analyses.

Preoperative Management
The participants received oral celecoxib 200 mg as part of the preoperative multimodal analgesia. The participants fasted 
for 8 h and were not allowed to drink for 2 h before anesthesia. After intravenous cannula insertion, the participants were 
connected to routine monitors (ECG, non-invasive blood pressure, pulse oximetry) and received supplemental oxygen (2 
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L/min) via a nasal cannula in the preparation room. Intravenous sedation consisted of 1–2 mg midazolam and 50 µg 
fentanyl. All blocks were performed by one of the three anesthesiologists from our regional anesthesiology team. All of 
them had more than 5 years of experience in regional anesthesia. Blinding was enhanced by scanning all participants 
regardless of group allocation (MTLIP or TLIP) with a low-frequency (3–5 MHz) curvilinear ultrasound transducer just 
above the intercristal line from the anterior to posterior direction.

Lumbar Plexus Block
In the MTLIP group, the participants were placed in the prone position with the surgical side up. As described in the 
literature,17 after the probe was covered with a sterile ultrasonic sleeve, the third lumbar spinous process was scanned at 
the long axis of the patient’s posterior median, and the probe was rotated 90° to the horizontal position of the short axis 
and moved 2–3 cm laterally until the paraspinous multifidus, longissimus, and iliac ribs exposed the intramuscular fascia. 
Using an in-plane technique, the needle was inserted from the inside out when the tip reached the longissimus and 
iliocostal muscles on both sides. The water separation technique was used to confirm the position of the needle tip, and 
0.375% ropivacaine (AstraZeneca, Ropivacaine Hydrochloride Injection, London, United Kingdom) 20 mL was injected 
into the fascia space after back-pumping to confirm the absence of blood and cerebrospinal fluid (Figure 1).

In the TLIP group, after the probe was covered with a sterile ultrasonic sleeve, the third lumbar spinous process was 
scanned at the long axis of the participants’ posterior median, and the probe was rotated 90° to the horizontal position of the 
short axis and moved 2–3 cm laterally until the paraspinous multifidus, longissimus, and iliac ribs exposed the intramuscular 
fascia. Using an in-plane technique, the needle was inserted from the outside in when the tip reached the multifidus and 
longissimus muscles on both sides. The water separation technique was used to confirm the position of the needle tip, and 
0.375% ropivacaine (AstraZeneca, Ropivacaine Hydrochloride Injection, London, United Kingdom) 20 mL was injected into 
the fascia space after back-pumping to confirm the absence of blood and cerebrospinal fluid. The successful mark of block 
evaluation 30 minutes after injection is the disappearance of acupuncture pain around the spine.All blocks were successful.

Perioperative Care
After sufficient oxygenation and nitrogen removal, the two groups received the same scheme of intravenous inhalation 
combined with endotracheal intubation general anesthesia: propofol 50–80 μg·kg-1·min-1 and remifentanil 0.05–0.15 

Figure 1 Modified thoracolumbar fascial plane block (MTLIP) anatomical process image in ultrasound. The red arrows show the puncture needle. 
Abbreviations: SP, spinous process; VB, vertebral body; MF, multifidus muscle; LG, longissimus muscle; IC, iliac costal muscle.
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μg·kg-1·min-1 intravenous pumping, and sevoflurane 1–2% inhalation maintenance. According to the administration 
time and muscle relaxation in the operation area, 0.1 mg/kg atracurium CIS sulfonate and 5 μg sufentanil were added 
intermittently to maintain a bispectral index (BIS) value of 45–60, and the fluctuations of blood pressure (BP) and heart 
rate (HR) were within 20% of the baseline value. Both groups were given 5 mg of tropisetron intravenously after the 
operation. After surgery, the participants were transferred to the post-anesthesia care unit (PACU), where they achieved 
complete anesthesia recovery before transfer to the surgical ward.

Collectible 200 mg was given orally every 12 h. After tracheal extubation, PCIA was administered 48 h after surgery. The 
PCIA formulae were sufentanil 100 μg and tropisetron 10 mg, diluted to 100 mL with 0.9% normal saline; the background 
dose was 1 mL/h, the controlled additional dose (PCA) was 2 mL, and the locking time was 10 min. In addition, parecoxib 
sodium 40 mg was injected intravenously into patients with a numeric rating scale (NRS) score of ≥5. Patients who developed 
undesirable opioid side effects (nausea and vomiting) were given tropisetron 5 mg intravenously every 6 h.

Endpoints and Measurement
The primary outcome was the effective area of block 30 min after block, calculated using Adobe Photoshop CS2 software 
(Adobe, San Jose, CA, USA). At 30 min after TLIP or MTLIP, the area of pain sensation loss due to acupuncture in the 
posterior part of the thoracolumbar segment was evaluated. The movements were evaluated from the axillary midline at the 
injection level to the contralateral axillary midline, and the range of disappearance of acupuncture pain sensation was marked. 
The evaluation range was three lumbar segments above and below the injection level.

The secondary outcomes included 1) nerve block operation time (starting from the ultrasound probe touching the skin 
of the effective area to the end of the puncture), 2) puncture times (needle back surface skin to reposition number), 3) 
ultrasound image of puncture clarity score (0: completely invisible; 1: barely visible; 2: visible; 3: very visible and 
clear), 4) patient satisfaction score (1: dissatisfied; 2: generally satisfied; 3: satisfied; 4: very satisfied), 5) intraoperative 
dosage of sufentanil and remifentanil, 6) NRS (from 0=“no pain” to 10=“worst possible pain”)18 during movement and 
rest at 2, 6, 24, and 48 h, 7) amount of sufentanil used by PCIA, 8) amount of parecoxib analgesic rescue, 9) 
postoperative complications related to nerve block (nerve injury, local hematoma, strayed into spinal canal or epidural, 
and infection at puncture site), 10) postoperative adverse reactions (nausea, vomiting, and hypotension), and 11) the 
Oswestry Disability Index (ODI)19 to assess lumbar function before and 3 months after surgery.

All data were collected by the experimental recorder of the research team, who was proficient in anesthesia knowl-
edge and mastered Adobe Photoshop CS2 software. This recorder was blinded to group allocation and anesthetic manage-
ment. Preoperative general data and surgical information, age, sex, BMI, ASA grade, operation section, anesthesia time, 
operation time, and intraoperative blood loss were collected for each participant.

Sample Size
The sample size was calculated using PASS 15.0. The study was designed to assess the non-inferiority of MTLIP to TLIP for 
the primary outcome. The sample size was based on a pilot study with 10 patients in the two groups. The mean effective area of 
the block 30 min after the block was 280.6±39.2 cm2 with TLIP and 288.1±39.7 cm2 with MTLIP. An acceptable non- 
inferiority margin was defined as 39.45 cm2, which was determined by 1/2 SD of the effective dermatomal block area 30 min 
after block in the pilot study. Based on these data, the sample size was calculated as 27 patients per group for 80% power and 
an alpha error of 0.05. We recruited 33 patients per group to account for potential attrition.

Statistical Analysis
The analysis was performed according to the intention-to-treat principle. Continuous data with a normal distribution were 
described as means ± standard deviation, and the data with a skewed distribution were described as medians (interquartile 
range). Inter-group comparisons were performed using the independent-samples t-test for normally distributed data and 
the Mann–Whitney U-test for non-normally distributed data. Categorical data were expressed as n (%). The inter-group 
comparison was performed using the chi-square test or Fisher’s exact test. Continuous measurement data were analyzed 
with one-way ANOVA. P-values <0.05 were considered statistically significant. SPSS 22.0 (IBM, Armonk, NY, USA) 
was used for statistical analysis.
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Results
Characteristics of the Participants
Sixty participants were randomized to MTLIP (n=30) and TLIP (n=30) for Tianji robot-assisted lumbar internal fixation 
between April and August 2022 (Figure 2). The general information of the participants is listed in Table 1.

Primary Endpoint
The effective dermatomal block area 30 min after block was non-inferior in the MTLIP group (283.6 ± 62.6 cm2) 
compared with the TLIP group (261.4±53.2cm2) (P=0.75; estimated mean difference: −22.17, 95% CI: −52.19, 7.85; 
smaller than the non-inferiority margin).

Secondary Endpoints
The operation time was shorter in the MTLIP group (621.5±191.9 s) compared with the TLIP group (904.5±177.5 s) 
(P<0.001). The puncture time was lower in the MTLIP group compared with the TLIP group (3±1 vs 4±1, P=0.001). The 
target definition score and satisfaction score in the MTLIP group were higher than in the TLIP group (P<0.001) 
(Table 2).

The amount of sufentanil used during operation (P=0.722), the amount of remifentanil used (P=0.760), the number of 
effective PCIA sufentanil dosages (P=0.687), and the amount of parecoxib were not significantly different between the 
two groups (Table 3).

Figure 2 Participant flowchart.
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The NRS scores at rest were not significantly different between the two groups (P=0.329) but increased with time in 
both groups (P<0.001); there was no group×time interaction (P=0.662). The NRS scores when moving were not 
significantly different between the two groups (P=0.064) but increased with time in both groups (P<0.001); there was 
no group×time interaction (P=0.898) (Table 4).

Table 1 Characteristics of the Participants

Variable TLIP (n=30) MTLIP (n=30) Estimated Mean Difference (95% CI) P

Sex ratio (male/female) 14/16 17/13 – 0.4383
Age (years) 61.6±10.9 61.3±10.7 0.30 (−5.27, 5.87) 0.914

BMI (kg/m2) 23.4±2.1 24.2±1.8

ASA (I/II) 7/23 5/25 – 0.5186
Operation section (2/3) 18/12 16/14 – 0.6023

Anesthesia time (min) 195.8±51.2 192.6±35.6 3.20 (−19.60, 26.00) 0.780

Operation time (min) 180.7±50.6 177.1±34.7 3.60 (−18.83, 26.02) 0.749
Intraoperative blood loss (mL) 242.3±54.0 235.0±47.5 7.33 (−16.69.31.35) 0.544

Abbreviations: TLIP, thoracolumbar fascial plane block; MTLIP, modified thoracolumbar fascial plane block; CI, confidence interval; BMI, body mass index; ASA, American 
Society of Anesthesiologists.

Table 2 Clinical Comparison of Nerve Block Between the Two Groups

Group TLIP (n=30) MTLIP (n=30) Estimated Mean Difference 95% CI P

Blocking area (cm2) 261.40±53.2 283.6±62.6 −22.17 −52.19, 7.85 0.145

Operation time (s) 621.5±191.9 904.5±177.5 47.7 −378.5, −187.5 <0.001

Puncture times 4.0 (1.0) 3.0 (1.0) – – 0.001
Target definition score 1.5 (1.0) 3.0 (0.3) – – <0.001

Satisfaction score 2.0 (1.3) 4.0 (1.0) – – <0.001

Abbreviations: TLIP, thoracolumbar fascial plane block; MTLIP, modified thoracolumbar fascial plane block; CI, confidence interval.

Table 3 Comparison of Intraoperative Sufentanil and Remifentanil Dosage, Postoperative PCIA Sufentanil Dosage, and Parecoxib 
Salvage Volume Between the Two Groups

Group TLIP (n=30) MTLIP (n=30) Estimated Mean Difference (95% CI) P

Intraoperative sufentanil dosage (μg) 55.0±6.7 54.5±6.6 1.72 (−2.94, 3.94) 0.722
Intraoperative remifentanil dosage (mg) 3.0±0.8 3.±0.7 0.76 (−0.45, 0.33) 0.760

PCIA sufentanil dosage (μg) 61.8±10.2 62.7±7.5 0.69 (−5.55, 3.68) 0.687

Remedial dosage of parecoxib (mg) 53.7±35.5 50.7±41.9 3.00 (−17.07, 23.07) 0.766

Abbreviations: TLIP, thoracolumbar fascial plane block; MTLIP, modified thoracolumbar fascial plane block; CI, confidence interval; PCIA, patient-controlled intravenous 
analgesia.

Table 4 Comparison of NRS Scores Between the Two Groups at Different Time Points

TLIP (n=30) MTLIP (n=30) P Group P Time P Group×Time

NRS at rest 0.329 <0.001 0.662

2 h 2.0±0.7 2.1±0.8

8 h 2.3±0.8 2.2±0.8
12 h 2.4±0.8 2.7±1.0

24 h 3.0±1.0 3.2±1.2

NRS on movement 0.064 <0.001 0.898
2 h 2.8±0.8 2.6±0.9

8 h 2.6±1.0 2.3±1.0

12 h 2.8±1.4 2.6±1.2
24 h 3.5±1.1 3.1±1.1

Abbreviations: TLIP, thoracolumbar fascial plane block; MTLIP, modified thoracolumbar fascial plane block; NRS, numeric rating scale.
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There were no significant differences in complications related to nerve block (nerve injury, local hematoma, 
accidental entry into spinal canal or epidural, puncture site infection), the incidence of nausea and vomiting, respiratory 
depression, hypotension, and ODI score between the MTLIP and TLIP groups (all P>0.05) (Table 5).

Discussion
This non-inferiority trial supports the hypothesis that MTLIP yields a non-inferior effective dermatomal block area 
compared with TLIP for Tianji robot-assisted lumbar internal fixation.

Nowadays, enhanced recovery after surgery (ERAS) is the medical community consensus for managing postoperative 
patients.20 It puts forward a series of optimization measures to reduce postoperative complications and accelerate the 
speed of recovery and rehabilitation.20 Eltaher et al21 found that TLIP combined with general anesthesia can make the 
hemodynamics of patients more stable during operation, achieve good postoperative pain control, and reduce potential 
postoperative complications. Therefore, ultrasound-guided TLIP is an important part of modern spinal surgery, but data 
about nerve blocks for Tianji robot-assisted lumbar internal fixation is very scarce. A retrospective study by Morgenstern 
et al22 suggested that TLIP block can significantly improve the prognosis of patients undergoing lumbar interbody fusion 
through intervertebral foramen without needing opioids after the operation. The study by Ye et al23 showed that TLIP 
block was superior to wound infiltration regarding opioid consumption. Hu et al24 conducted a meta-analysis that proved 
that applying TLIP in postoperative analgesia for lumbar surgery is effective.

This study was a non-inferiority trial of TLIP and MTLIP applied to Tianji robot-assisted lumbar internal fixation. 
The dermatomal block area of MTLIP at 30 min was not lower than that of TLIP, although this result cannot determine 
the quality of the analgesic effect of these two blocking methods. However, there were no differences in the use of 
sufentanil and remifentanil during operation, sufentanil in PCIA after the operation, and parecoxib rescue, and there were 
no differences in static and dynamic NRS scores at 2, 8, 12, and 24 h after the operation. Most patients after posterior 
lumbar surgery have a large demand for analgesics within 24 h after operation.25 A retrospective analysis by Kurnutala 
et al26 concluded that an ERAS protocol in patients undergoing lumbar surgery under regional anesthesia with MTLIP for 
lumbar laminectomy led to a significant reduction in opioid administration for lumbar laminectomy and spinal fusion. 
Ekinci et al27 showed that MTLIP could provide effective analgesia in the first 24 h after lumbar disc surgery and replace 
wound infiltration for pain management. Ciftci et al28 believed that ultrasound-guided vertical spinal muscle block 
(ESPB) and MTLIP can effectively control pain after discectomy, but there was a non-optimality between the ESPB and 
MTLIP groups. Their findings also suggested that MTLIP can indeed be used for lumbar surgery analgesia, but there was 
no comparison with TLIP in terms of blocking effect, so it is impossible to confirm the difference of blocking effect 
between the two blocking methods.

Bicak et al29 suggested that the application of MTLIP block for postoperative analgesia was not better than local 
anesthetic infiltration, but their baseline data were uneven; the operation time of MTLIP was longer than that of the 
incision analgesia group, and the VAS scores at 1, 4, and 8 h after operation were significantly smaller than that of the 
incision analgesia group, which was not enough to prove that the analgesic effect of MTLIP was not due to local 
anesthetic infiltration. Ozmen et al30 reported that the postoperative pain score, opioid consumption, and QoR-40 value of 
MTLIP were better than for TLIP, while the present study confirmed that there were no significant differences in 

Table 5 Comparison of Postoperative Adverse Reactions and ODI Scores Before and 3 Months After Operation Between the Two 
Groups

Group TLIP (n=30) MTLIP (n=30) Estimated Mean Difference (95% CI) P

Nausea and vomiting 3 (10%) 2 (6.7%) – >0.999

Respiratory depression 1 (3.3%) 2 (6.7%) – >0.999

Hypotension 1 (3.3%) 1 (3.3%) – >0.999
Preoperative ODI score 76.3±10.2 79.4±8.1 2.38 (−7.92, 1.59) 0.188

ODI score 3 months after the operation 11.3±5.0 10.5±4.2 1.19 (−1.58, 3.18) 0.503

Abbreviations: TLIP, thoracolumbar fascial plane block; MTLIP, modified thoracolumbar fascial plane block; ODI, Oswestry Disability Index; CI, confidence interval.
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analgesic effect between the two methods. The purpose of the two methods was to block the posterior branch of the 
spinal nerve, which will be further discussed in an autopsy study to be carried out later.

In addition, the puncture time of MTLIP was significantly shorter than that of TLIP, and the puncture times of MTLIP 
were also significantly less than that of TLIP. The image quality of MTLIP on ultrasound was better than that of the TLIP 
group, which is similar to the results by Ciftci et al,31 which might be due to the superficial position of the fascia space 
between the longissimus muscle and the iliac costal muscle, which is farther away from the vertebral body and is 
highlighted under ultrasound. At the same time, this study also confirmed that the target area recognition of MTLIP was 
higher because the imaging of the vertebral body, muscle, and fascia adjacent to the iliac costal and longissimus muscles 
was very clear, with stronger visibility and easier positioning.31 Kim et al32 showed that a shorter operation time could 
increase patient satisfaction and reduce anxiety, while faster puncture speed and fewer puncture times might improve the 
satisfaction score, which is consistent with the results of this study.

The puncture site of TLIP is deep, and the ultrasound recognition is not high, which is easy to injure the muscles and 
nerves by mistake, and even carries the risk of entering the spinal canal by mistake. Therefore, the puncture of TLIP 
under ultrasound guidance is difficult and risky, and the target area is not clear, resulting in repeated puncture, which is 
also easy to reduce the patient’s satisfaction or even lead to intolerance or rejection of nerve block. The puncture target of 
ultrasound-guided MTLIP is changed from multifidus muscle and longissimus muscle to between iliac costus and 
longissimus muscles, and the puncture direction is changed from inside to outside. Nevertheless, there was no difference 
in nerve block-related complications between the two blocking methods in this study. It may be that the operating 
anesthesiologists in this study were experts skilled in the two blocking methods, or it might be due to the small sample 
size of this study. In the follow-up, it will be necessary to increase the sample size to evaluate whether the improved 
thoracolumbar fascia plane block under ultrasound guidance is safer.

Although the best nerve block scheme for Tianji robot-assisted lumbar internal fixation analgesia has not been 
determined, ultrasound-guided MTLIP can provide a 30 min dermatomal block area that is not inferior to TLIP. There 
were no differences between NRS scores at rest and when moving within 24 h between the two groups, but the NRS 
scores increased in the two groups over 24 h, indicating no differences between the two methods but that the blocking 
effect disappeared with time. If the block time is prolonged, it might be necessary to perform a continuous block with 
indwelling a catheter in the target area.

Li et al33 suggested that MTLIP might be safer to perform than TLIP, but there were no significant differences in the 
incidence of complications related to the two nerve block methods and complications after general anesthesia in the present 
study. There were no significant differences in ODI index between the two groups before and 3 months after the operation, 
suggesting that ultrasound-guided MTLIP did not increase the risk of complications related to nerve block and general 
anesthesia compared with TLIP. It had no adverse effects on the surgical effect of Tianji robot-assisted lumbar internal 
fixation.

This study had some limitations. Measuring a dermatomal block may not reflect analgesia, in our follow-up study, we 
also need to carry out autopsy study to identify the nerves infiltrated by these two types of nerve blocks.The duration of 
a single nerve was limited, and the postoperative analgesic effect was not as good as a continuous nerve block. 
Continuous improved thoracolumbar interfascial block for perioperative analgesia in posterior lumbar decompression 
and fusion surgery needs further study. Meanwhile, the current perioperative analgesia was mainly multi-mode analgesia. 
Multi-mode analgesia based on improved thoracolumbar interfascial block guided by continuous ultrasound needs further 
study.

Conclusion
Compared with TLIP, MTLIP provides a non-inferior dermatomal block range, reduces operation time, and improves 
patient satisfaction. It can effectively inhibit the perioperative pain of Tianji robot-assisted lumbar internal fixation. 
MTLIP is simple, has high patient satisfaction, a low incidence of related complications, and high safety. It is an 
optimized analgesic method for Tianji robot-assisted lumbar internal fixation.
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