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Fig. 1 The TH-S1 novel robot-assisted navigation system
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Fig. 2 A positioning tape adhered to the patient’s

body surface for monitoring respiratory motion
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Fig. 3 Three-dimensional reconstruction

and trajectory planning
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Fig. 4 Comparison of CT images before and after

TH-S1-assisted MWA of pulmonary nodules
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assisted navigation system for CT-guided microwave ablation (MWA) of pulmonary nodules.

ABSTRACT:

Objective

To evaluate the clinical feasibility and safety of the TH-S1 novel robotic-

Methods

Patients with pulmonary nodules who underwent CT-guided MWA with assistance of the TH-S1 robotic

navigation system at Fujian Medical University Union Hospital between January 2023 and October 2024

were enrolled.

plications were recorded.

Immediate post-procedural CT scans were performed to assess the ablation zone, and com-

Imaging follow-up was conducted at 3-6 months postoperatively to evaluate lo-
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cal tumor control. The primary outcomes were technical success rate and technical efficacy rate.  Sec-
ondary outcomes included needle placement success rate allowing one adjustment and the rate allowing up
to two adjustments. Safety outcomes were assessed based on the complication rate. Results A total of
71 patients with 74 lesions were enrolled. The mean lesion size was (9. 6345, 02) mm. All lesions un-
derwent successful MWA using the TH-S1 robotic-assisted navigation system, yielding a technical success
rate of 100% (74/74). The mean number of intraoperative needle adjustments was (1.03=+1.11). The
needle placement success rate with a single adjustment was 68.92% (51/74), and the rate with up to two
adjustments was 90.54% (67/74). Pneumothorax occurred in 14 patients (19.72%, 14/71); 12 patients
(16.90%, 12/71) were managed conservatively with observation alone, while 2 patients (2. 82%, 2/71)
required chest tube placement. At 3-month imaging follow-up, complete ablation was achieved in all
74 treated pulmonary nodules with no evidence of progression or recurrence, resulting in a technical effica-
cy rate of 100% (74/74). Conclusion The TH-S1 robot-assisted navigation system demonstrated poten-
tial feasibility, accuracy, and safety for CT-guided MWA of pulmonary nodules; however its long-term
efficacy and safety warrant further validation in multi-center, large-scale prospective trials.

KEY WORDS: robotic-assisted; navigation system; computed tomography; pulmonary nodules;

microwave ablation
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group inhibited these abilities. In comparison with N-HDL group, both the NS-HDL group and Ox-HDL
group exhibited reduced ability to promote endothelial cell proliferation and migration (P<C0. 05). The
results of proteomics analysis showed that the gene ontology classification the plasma differential proteins
in patients with NS was enriched in lipoprotein metabolic process, lipid lipid transport, and homeostasis;
the enrichment and changes in the Kyoto encyclopedia of genes and genomes pathway were concentrated in
in biological processes such as cholesterol metabolism.  The screening results for HDL-related differential
proteins indicated upregulated gene expression of ApoC3, ApoB, ApoE, CETP, and others (P<C0. 05).
Conclusion Normal HDL exerts multiple protective effects on the vascular endothelium, whereas the en-
dothelial protective function of NS-HDL is significantly attenuated, manifested by a reduced ability to pro-
mote endothelial cell proliferation and migration.  These alterations may be associated with changes in
HDL components caused by lipid metabolism disorders and the inflammatory state in NS,
KEY WORDS: nephrotic syndrome; high-density lipoprotein; endothelial cells; proteomics
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