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Abstract

Objective: To explore the effectiveness of probe-based near-infrared autofluorescence detection
technology in the identification and functional protection of parathyroid glands during total bilat-
eral thyroidectomy. Methods: A total of 144 cases of clinical data were collected from patients who
underwent total bilateral thyroidectomy with bilateral central lymph node dissection due to thy-
roid cancer at the First Affiliated Hospital of Anhui Medical University from June 2024 to December
2024. Among them, 75 patients who used a probe-type near-infrared autofluorescence detector to
identify parathyroid glands during surgery were assigned to the autofluorescence group, and 69
patients who used the negative contrast agent to identify parathyroid glands were assigned to the
negative imaging group. The intraoperative parathyroid gland identification rate, in-situ preserva-
tion rate, postoperative PTH level, postoperative blood calcium level, and postoperative hypopara-
thyroidism rate were analyzed and compared between the two groups of patients. Results: In the
auto-fluorescence group, a total of 284 parathyroid glands were identified, including 18 suspected
parathyroid tissues (identification rate 93.67%). In the negative imaging group, 247 parathyroid
glands were identified, including 38 suspected parathyroid tissues (identification rate 84.62%).
The difference was statistically significant (P = 0.001 < 0.05). The in situ retention rate of parathy-
roid glands in the auto-fluorescence group was higher than that in the negative imaging group (P =
0.001 < 0.05). Postoperatively, 21 cases (28%) of hypocalcemia occurred in the auto-fluorescence
group, compared to 31 cases (44.93%) in the negative imaging group, with a statistically significant
difference (P = 0.035 < 0.05). Transient hypoparathyroidism occurred in 26 cases 38.67%) in the
auto-fluorescence group and 39 cases (56.52%) in the negative imaging group, with a statistically
significant difference (P = 0.032 < 0.05). No permanent hypoparathyroidism was observed in either
group. Differences in tumor invasion of blood vessels, postoperative serum calcium levels, and post-
operative PTH levels were statistically significant between the two groups (P < 0.05). Conclusion:
Probing-based near-infrared auto-fluorescence detection technology can serve as an effective
method for parathyroid identification and functional protection during thyroidectomy.
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R e (thyroid carcinoma, TC)J& N Sk B ECA H LI P 20 WG g, ok, R ZIE 7+
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GO R T HUR IR Y 2~11 15 o Rl AT L0505 0 R G RS E R IR R T 20 ORI 5 4L HDIR
BRHCIBUE G, TR R E FIRF IR B . L2 RNESS Ry “ PRSI rIHL, R e 8
WM, LRIV L IO EE: BRI AL ZIBERU AR5 RN, X BEAL VIR 55 IR i) 2 AT 20K
Wi, HAFAE 2 LA ERISEIZE R, B8RRI RS M2 2RI 2, SEUNA U, 4Es R
SENBELFARSE AR, FFACKARREE . e Ja fE VBRI FORERAR A P B A T A3 B RY) PG, BTk
JRALER B [ PG, L2 RHUKIRIESE G, AT HUIRSHAR A AR . al&l 1 Frs.

R ATE R HRIR S, 1 ml G280 0.5 ml 5 R0 2 SIS B HOR IR T 2, 1
Je B O FFOURAR ST PR HROGS 7 S 2R AN e € (R [ TSR L R EAT IR, FR 806 = (1 vt £ 5E R AR
HIRHEE T E g PR 55 iR FKD - DU0if 32 Mg FEOER 55 Ji s % 7 S 5 70 A G € 0 [ T2 g i KE , S AL I 0, 2 1)

DOI: 10.12677/jcpm.2026.52126 281 s RN PEAL 2 2


https://doi.org/10.12677/jcpm.2026.52126
http://creativecommons.org/licenses/by/4.0/

ISTE PPNy

P, FE BRI, RE FUR S A B MU . e A VIRR I ORI AR A & 4R
T A3 BURRVIFUR S5 Bt B TCIE TR I RS R, AR POKGRIESE R, AT R S5 R B R AR 4

=
,39_ .

(Al: MEFOREDOCESE: Bl MIRTOCIEME: B2: FURSRIOGIEE: B3: S54RI ZE I EE).

Figure 1. Intraoperative fluorescence detection of parathyroid tissue
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R 55 IR D e PR JOAR JE AR A R AT L, 25 R BRI 2)AH B FHEARNT A-Tg. Te. AHFTFIRS R
PR FT A5 7K _ETEB B G222 5P > 0.05); P4LEE EAR G FUIRSS IR 2K LA S i
Z (P = 0.006 < 0.05), TEAJG MK FFFAAAERER RIS Z 7P = 0.024 < 0.05). HERIEAHN
75 4 B ROR AR JE FUIR S5 IR D) BR IR AT 29 191, K AE 2658 38.67%, ARG AR IMAES 21 4], A2 2674 28.0%:
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Table 1. Univariate analysis of general clinical data

= 1. —RIBRZER R

Wa R B BRI (n = 75) HEFHH(n = 69) Z/(%) P
PN [H1(%)] (1.537) 0215
5 18 (24.0) 23 (33.3)
LS 57 (76.0) 46 (66.7)
R[] 47.92+9.57 47.81+11.63 0.061  0.952
BMI [kg/m?] 24.99 +3.75 2558 +4.11 -0.898  0.371

Table 2. Analysis of test results of two groups of patients
=2 MABERWSERSH

IR Bk H &R EH 0 = 75) L BHH 0N = 69) Z/() P
A-Tg [M(IQR)] 16.9 (47.7) 15.7 (14.6) -0.932 0351
Tg [M(IQR)] 12.11 (40.52) 12.93 (21.06) -1.086  0.278
AHi PTH [M(IQR)] 34 (26) 36 (21.15) -0274  0.784
AJ& PTH [M(IQR)] 15.1 (20.2) 7.01 (18.6) -2.751  0.006
ARETIAS5E [[M(IQR)] 2.27(0.16) 2.29 (0.13) -1.225  0.221
A5 M85E[MUIQR)] 2.16 (0.14) 2.12 (0.21) -2.259  0.024
A5 HOIR 5% IR Tl RE IR [511(%)] (4.597)  0.032
& 29 (38.67) 39 (56.52)
4 46 (61.33) 30 (43.48)
R ARES [H1(%)] (4.463)  0.035
= 21 (28.00) 31 (44.93)
i 54 (72.00) 38 (55.07)
TR A FFOIR 5% I T R DR [511(%) ] 0(0) 0(0)

XRABEAR G MR R KBS RERBAMR., ERILIKE . ZEWAR KT AR LA @5
SHRBE BT RNEAT T, SR BRI WA B E MR SRILKEFAES T FE R, ENERKER
J7 A Giih % 22 5 (P = 0.075), {E=&TAFENAS FFARIRAE o Jigg o 75 SR A B JE K% e e 25 5 U T o P
BIGIEER .

Xof EE R 2L 55 R o R 55 IR R R A DL B SR B AR L, S SRR 4), 7E 75 & AR ORA
() 5 U R 55 R 284 ML, Fohife R FOIR S5 BREHLZA T 266 A, SERLFAIR S5 IR ZH 18 Re(IR
# 93.67%); 1E 69 4 T4 B iRl tH IR S5 IR 3L 247 #,  Hohife N HR 55 IR 2 209 £, 5E
TAFAR 55 IR ZH 2R 38 ML(IHUN 26 84.62%). EIMRRE A 4 M FUIR S5 IR JEALIR B 194G 55 1, (5 bk 73.33%:;
TRE 3 MU 17 61, HEE22.67%; 3 BEEMRE T 28, 4%, FURA T 4 FCHFIR S5 IR AL R
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Table 3. Analysis of postoperative pathological data.
= 3. REEREERSH

I PR B B &340 = 75) HEHA N = 69) Z/() P
JifR B K ELAZ[M (IQR), cm] 0.9 (0.6) 1.0 (0.9) -1.781  0.075
Jie 96 R L B 0.002)  0.966
= 28 (37.3) 26 (37.7)
@ 47 (62.7) 43 (62.3)
Jiyg (= 0Bk (4.805)  0.028
2 14 (18.67) 24 (34.8)
3 61 (81.33) 45 (65.2)
WA TG FR R IR 2 [ (%) ] 0.041)  0.84
2 24 (32.0) 21 (30.4)
o 51 (68.0) 48 (69.6)
kAR 0.019)  0.889
R 35 (46.67) 33 (47.83)
2R 40 (53.33) 36 (52.17)
R X B 2T BR M (IQR)] 8 (7.0) 8 (5) -0.331  0.741

Table 4. Intraoperative identification of parathyroid glands

= 4. RPEBRRERIRAIER

I PR B B &% 6H 0 = 75) HEFA N = 69) 7 P
PG AN 11.46 0.001
e 266 (93.67) 209 (84.62)
CIE-3 18 (6.33) 38 (15.38)
PG JE A7 R B AL 1(%)] 15.42 0.001
1 0 (0) 1 (1.45)
2 3 (4.00) 9 (13.04)
3 17 (22.67) 30 (43.48)
4 55 (73.33) 29 (42.03)
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RATZ R logistics [FIADHT. SRR, HHRSFIRAE S A ALIR B Ko 5 & IR U A R IR R A2 52
e A S FORR 55 i T RE DGR I SE R PR 3R (P < 0.05), TS 200 MR EARR R > 1 em. R HRILE
g RERICHKE . MREEECR R/ Z RGN R, K S.

Table 5. Multivariate logistic regression analysis of factors influencing postoperative hypoparathyroidism in thyroid cancer

patients

5. FMmERERE B ERERIRZIRINGERIBZ E R logistics BIVARH

Exp(B)H 95% E =X 7]

H& B SE Wald 2 p Exp(B)

TR ]!
i 0.160 0.692 0.053 0.818

TE5HI 0.090 0.402 0.050 0.823 1.094 0.498 2.403
5 -0.397 0.383 1.076 0.300 0.672 0.317 1.424
MEEAES >1em —0.034 0.399 0.007 0.932 0.967 0.443 2.112
poaihy i LR -0.076 0.416 0.033 0.855 0.927 0.410 2.095
e AN E —0.169 0.443 0.145 0.704 0.845 0.354 2.014
MEsEER R/ ZRK)  —0314 0.370 0.722 0.396 0.730 0.354 1.508
S BRI % -0.757 0.373 4.125 0.042 0.469 0.226 0.974
PG 275 4 # S A R B 1.296 0.385 11.348 0.001 3.655 1.719 7.768

3.3. HMMERKERE B ERERRERIGERIRA 2 B REME RIS

PR &8 RS PTH KT NI &, R ISR ES . BMIE . SO M ELAR . ARHT PTH KT
AR LG 7T DL K 3 Xk B 4535 13 Rtk AT 2 LR RV | A 70 B o S5 B0, RHT PTH /K-F2 A5 H
MR IR BEIRIR (1 fE G K 2R (P < 0.05), TAE#S . BMIAH . SRR B ARG AT K DL H ge X itk e
SHAN AR E R, W& 6.

Table 6. Multivariate linear regression analysis of factors influencing postoperative hypoparathyroidism in thyroid cancer
patients

= 6. SRR G RRZ IR GERIR R 2 E RL& M RVA D4

Model Unstandardized Coefiicients standardized Coefiicients ; P
B SE Beta

() 40.299 26.780 1.505 0.136
R -0.135 0.114 —0.120 -1.184 0.240
BMI 0.201 0.303 0.069 0.663 0.509
AR ER -2.315 1.628 -0.143 -1.422 0.159
AT PTH 0.181 0.058 0.317 3.099 0.003
AR 4 -9.920 10.332 -0.095 -0.960 0.340
R O R AN -0.278 0.250 -0.115 -1.111 0.269
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Figure 2. Thyroid fluorescence baseline value
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Figure 3. Parathyroid gland fluorescence magnification
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R 2 MoAREN 10 FERRFR EHR IR R[S], BEARL R 25 IR e B v F
ARIGTTHBRE LI I AAT, (H DR IRA S (0 ARE T 8 0 A 3% o ] 3 R — 52 HORE 6] [7]. AR HIR
55 MR 72 AU B I e R 2 B T BOR JE HR 55 IR T R IR 1) S R IR, 7 A RS fE R R 5
PR e 35 B A 5 U b 52 BRAR ) 20 28 O B HOIR 55 BRI Mg, AT AR S5 ThBe AR B2 it B AR e8]

FRODR 5% Jit A7 32 5% 77 8 e Xof FRORR e A ] L bk D 88 AT G € S5 R A0l e T FROIR S5 Tt s i e S g 07 T2 ot
BGPEL, AN IR0 HOR 55 B [9]. RS TR R ARTE — @ R AT T HUR S IR A HE R, (HER HAR
e T, HAN T KEESNREEE Az iE sk I ER X 4 HUAR 55 R iR A FELRE Ay 23 DA R e FRI bk s, AR B A
RARIRE -

Fi% 7 NIRAF HARMKIERE € 65 5 8, 45375 B 48 L RE R 0 65 S BOm i HR 57 1, A
FEAR A SZELHCIR S5 AR “ FTRAL” o Sehnem %[ 1014 78 &I, NIRAF A5 A (9 R FH A A rv FEOR 55 i 1)
WNZM 20% FRES] 6%. 2019 4F, MIMIEEN[117EXS 41 GIHCRIE TR BE R 7 h R0, HOR 33 IR
PR TEUAAS: H 50N 84.9%, HERRN 79.6%, MifH FH I £ /M5 Y (NIRAF) B AR S H 6 ik 99.1%, #ER
RAPETFE 85.4%. S 530 NIRAF 1EARF B BITER , (HIAE A F S AR R o B, A
POAE 5 HI5RES 5 % BML. (ML 4EA 3 D /KPR IMAS SR 2R (52 m[12]; 24 FOIR 55 R B 5 vk s 2 T e
HAALVE I, H ARSI 22 B, AT BB B M 1 45 [ 13].

PREF UL 2040 B A 5 AR I B A8 o A FH A0 K AR X FOIR 55 IR AT RS v PR 2, HLiZ & o7 LM F
A=A, B LRAMCEE. Ak, 2R IER S TS FRIhA . SaREHR I 2 5 T HUR IRt
FHUE 2.5 £5 K UL EIE S RER, R AR HIE SRR CHARFE” ;. HRINALR M ZOLE SmE N H
RARTOCIHEUE N 2 2 2.5 6%, RAENSEFIR “BEAUFAIRZZMR” 5 10 S8R0 210 2615 5 5 Ak 3] H
RIRTCFEBUE M 2 B, RGENIRR “HAMAI4” o X —ThEEE AR T AR I FE A% B 3% 5
BEMAS, phat, ZIRE sRUT LA B AR 5 G T2 B O B A 1) IR 55 R L R e R R R, 4G
I ENGAR D)) RS BRARAA ST, AT HUR S5 IR B AR AR, AR5 RLRARA o (R A (1 XU [ 14]

TREF UL 2040 B AR PRI B AR B RESH B AR R0 FUIR S5 AR, (BAAEAE LR RBRE: B, ZHA
TCIF VAl HUIR 55 B I AR E RS, DA ) I PRSI B2 06 T IR i PE IR OG5 2 s LUk, 4348, 4534
g5 J i ) R AT RE PR AR RO T, PRI TORE S, FEURMAES R MAh, SZIRTIRaANOL
M5 BIRIE, M HR S IR B RR B M I S VB R, 5 BRI 45 R . el A 50y Lo
Foo AFTE—EIRIPRTE,  HOZ B X A R 55 R 00 PR3 R AT 75 5 22 mh O E FU 3800 S

Sz, E I FARE R 204 B AR R IR B 5 AR AR AE FUAR IR T A A (0 FR 55 IR D e Ok
PR FHRSCR I, R SeAH ERE TE FOR S IR 7 T AL T R4 . AR SRR e SO 2050 A ik
FCTRMBEATT BT A A FIR 52 BRI, AT DA R B A FF R R A S5 8T i FROIR 55 IR Th BB JRIR 26 . itk
AT AR R IR BR T A A FOR S5 BRI A SR (e . ks 0 BRIV 72

il &S

P 4 35078 A R 3 b
= A

AR VIR DI 22 B K 3 58— DR B 5 A B2 5 % it (4 7 PI2021-12-10).
S5 3k
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