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Abstract: Objective To explore the safety and practicality of using near-infrared autofluorescence ( NIRAF) and
intraoperative neural monitoring (IONM) techniques in thyroid surgery for thyroid cancer, and to assess their impact on
postoperative complications. Methods Twenty-one patients with thyroid cancer who underwent surgery at the 960th
Hospital of the PLA Joint Logistics Support Force of China from January to March 2025 were enrolled. The intraopera-
tive photoelectric detection device ( equipped with NIRAF and IONM technologies) was used for thyroid surgery. The
parathyroid glands were successively identified by empirical judgment and photodetection instrumentwith postoperative
paraffin pathological examination as the gold standard. The function of the recurrent laryngeal nerve was monitored by

the detection instrument, and postoperative complications were observed. Results A total of 101 suspicious parathyroid
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glands were identified using a combination of experience-based judgment and intraoperative photoelectric detection. The

sensitivity, specificity, and accuracy of intraoperative photoelectric detection were 97.6%, 91.7%, and 94.1%,

respectively; the corresponding indicators for experience-based judgment were 61.0%, 75.0%, and 69.3%, respectively.

Per patient analysis revealed a statistically significant difference in diagnostic accuracy (Z=-3.91,P< 0.001). The

intraoperative signal stability rate of IONM was 100.0%, and the median amplitude decreased by 3% from baseline

postoperatively (IQR: —1.5% to 6.5% ). No postoperative recurrent laryngeal nerve injury was observed, yielding a

95% confidence interval for nerve injury of 0% to 13.3% based on the exact binomial distribution. Conclusion The

photoelectric detector, a novel device integrating NIRAF and IONM technologies, enables accurate identification and

effective protection of parathyroid glands and nerves during thyroid surgery, thereby reducing postoperative complications.

Key words: Thyroid carcinoma; Near-infrared autofluorescence imaging; Intraoperative nerve monitoring; Parathyroid

gland; Recurrent laryngeal nerve
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Figure 1 Components of the intraoperative photoelectric detector for thyroid surgery
A: Host and display screen; B. Probe.
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Figure 2 Preoperative preparation interface of the display

A Diagram of accessory connection and preoperative electrode examination; B Electrical stimulation parameter setting
area (indicated by the red arrow) , left and right side nerveelectrophysiological waveform display area (indicated by the
yellow arrow ) , reference value acquisition area ( indicated by the blue arrow ), parathyroid fluorescence detection area
(indicated by the green arrow ) , threshold setting area (indicated by the white arrow ).
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Figure 3 Screen images corresponding to the monitoring during the operation using the detector
A : Intraoperative detection of the recurrent laryngeal nerve; B. Establishment of the baseline value of the parathyroid
glands; C. Intraoperative detection of the parathyroid glands.
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Table 1 Basic preoperative data of patients with
thyroid cancer
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