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multivariate analysis

Eharacteristics Adjusted OR P value
(95% Cl)
Maximum tumer size (cm) 2.364 (1.985-2.810) 0.047
Location of thyroid nodules 2
upper pole ref
middle upper one-third of the thyroid 0.408 (0.100-1.676) 0.214
gland
middle pole 0.366 (0.112-1.194) 0.096
middle lower one-third of the thyroid 0.185 (0.028-1.219) 0.079
gland
lower pole 0.146 (0.025-0.840) 0.051

Location of lymph nodes 1

left ref
right | 2.157 (0.859-5.420) | 0.102
Tg 1.005 (1.003-1.007) 0.000
Tg/s-tg 1.005 (1.001-1.009) 0.009
| Cytopathology 9.738 (3.678-25.783) " 0000

LLNM, lateral cervical lymph node metastasis; CLT, chronic lymphocytic thyroiditis; A/T,
aspect ratio (height divided by width on transverse views); Tg, thyroglobulin in fine-needle
aspiration, 61.6 is the cutoff value obtained from this study; Tg/s-tg, Tg divided by serum
thyroglobulin, 2.91 is the cutoff value obtained from this study.

If there are multiple nodules in the thyroid gland, we selected the largest or most typical
nodule.

The positive of cytopathology refers to the detection of thyroid cells in the background of
lymphocytes. The negative of cytopathology means no thyroid cells appeared in the
background of lymphocytes and no suspicious LLNs were founded after at least six months
of follow-up.

P value < 0.05 indicates a significant difference between the training set and the validation set.
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A(N=141) B(N=142) B(N=145)
Preoperative N(missing) 135(6) 137(5) N 134(7) 142(3)
Mean(sd) 37.91(21.99) 34.52(17.23) Mean(sd) 29.51(23.26) 28.60(24.28)
Median 36.09 34.6 Median 2832 29.80
Min~max‘ 2.18~164.41 2.30~81.90 Min~max 1.02~123.60 1.20~114.80
t 142 Wilcoxon Z 040
P 0.1582 P 0.6870
Intraoperative N(missing) 140(1) 137(5) N 140(1) 143(2)
Mean(sd) 32.65(19.92) 32.95(20.97) Mean(sd) 11.97(14.48) 13.41(19.46)
Median 28.92 314 Median 6.04 5.82
Min~max 2.50~97.40 2.10~120.00 Min~max 0.38~76.46 0.29~115.50
t 0.12 Wilcoxon Z 042
P 0.9048 P 0.6719
Postoperative N(missing) 138(3) 135(7) N 137(4) 143(2)
days 1 [ Mean(sd) 25.94(15.63) 25.40(15.04) Mean(sd) 8.79(9.82) 8.76(11.24)
Median 27.13 25.9 Median 539 3.93
Min~max 0.90~71.30 1.70~64.40 Min~max 0.01~53.40 0.10~61.44
t 029 Wilcoxon Z 0.80
B 0.7747 P 0.4255
Postoperative N(missing) 125(16) 130(12) N‘ 121(20) 133(12)
1 month 7
Mean(sd) 35.08(16.23) 37.07(20.01) Mean(sd) 25.73(19.80) 21.09(19.55)
Median 345 34.43 Median 24.88 17.16
Min~max 1.31~79.70 2.50~132.70 Min~max 1.29~82.20 0.60~80.17
t 0.87 Wilcoxon Z 2.09
B 0.3840 P 0.0368

A: Carbon nanoparticles group; B: Control group.
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A: Carbon nanoparticles group; B: Control group.

A(N=141)
2.33(0.11)
08
04237
2.36(0.12)
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0428

B(N=142)
232(0.12) Mean(sd)
t
p
2.40(0.48) Mean(sd)
Wilcoxon Z
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A(N=141) B(N=142) A(N=141) B(N=145)

Number of N(missing) 139(2) 142(0) 136(5) 144(1)
LNs dissected

Mean(sd) 8.02(7.70) 5.37(5.63) 40.82(21.61) 38.20(19.14)
Median 6 4 . 36.00 35.00
Min~max 0.00~70.00 0.00~35.00 9.00~139.00 6.00~152.00
Wilcoxon Z 4.71 0.78
P <0.0001 0.4346

Tiny LNs N(missing) 139(2) 140(2) 136(5) 144(1)
Yes(%) 76(54.68) 58(41.43) 109(80.15) 113(78.47)
No(%) 63(45.32) 82(58.57) » 27(19.85) 31(21.53)
v 49 0.12
P 0.0268 0.7296

Number of N(missing) 76(0) 58(0) 109(0) 113(0)

tiny LNs

Mean(sd) 4.99(3.80) 3.93(3.23) 12.15(8.96) 10.45(7.73)
Median 4 3 9.00 9.00
Min~max ‘ 1.00~17.00 1.00~20.00 1.00~44.00 1.00~34.00
Wilcoxon Z 174 1.36
P 0.0823 0.1750

Number of N(missing) 138(3) 138(4) 141(7) 144(3)

<2mm LNs
Mean(sd) 2.45(3.14) 1.45(2.55) 9.77(9.34) 8.24(7.96)
Median 1 0 1 0
Min~max 0.00~16.00 0.00~20.00 » 0.00~44.00 0.00~34.00
Wilcoxon Z 2.93 116
P 0.0034 0.2449

LNs: lymph nodes; A: Carbon nanoparticles group; B: Control group.
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s

B(N=142) A(N=141) B(N=145)

Gender
Female 93(65.96) 100(70.42) 90(63.83) 95(65.52)
Male 48(34.04) 42(29.58) 51(36.17) 50(34.48)
v 0.65 0.09
P 0.4200 0.7653

Ages(Y)
Mean + SD 41.17 £ 9.96 42.50 + 10.66 40.16 £ 10.57 37.80 £ 10.48
Median 42.00 42.00 40.00 37.00
Min~Max 21.00~66.00 21.00~69.00 17.00~68.00 14.00~65.00
t 1.084 1.90
P 02794 0.0586

BMI(kg/m2)
Mean £ SD 23.70 £ 3.56 23.65 £ 3.36 23.78 £ 342 2511 £ 412
Median 232 2343 23.50 24.60
Min~Max 16.20~34.60 16.53~31.20 17.57~33.00 17.58~41.50
t 0.136 231
P 0.8917 0.0208

Allergic history 7
No 123(87.23) 120(84.51) 126(89.36) 12(86.21)
Yes 18(12.77) 22(15.49) 15(10.64) 20(13.79)
x 043 0.66
P 05103 0.4157

Stage T N(missing) 132(9) 133(9) 132(9) 142(3)
TI+T2 111(84.09) 111(83.46) 105(79.55) 105(73.94)
T3+T4 21(15.91) 22(16.54) 27(20.45) 37(26.06)
© 0.02 1.20
P 0.8890 0.2735

Stage N N(missing) 131(10) 133(9) 132(9) 142(3)
NX 0(0.00) 4(3.01) 0(0.00) 0(0.00)
NoO 81(61.83) 82(61.65) 4(3.03) 8(5.63)
N1 50(38.17) 47(35.34) 128(96.97) 134(94.37)
CMH-¢? 407 111
P 0.1308 0.2927

BMI, Body mass index; A, carbon nanoparticles group; B, Control group.
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LLNM (N=159) Univariate

analysis
Variables
Present, Absent, P
n=121 n=38
Sex
Femile 5019 2312
Male M@y 5058 oa1
Age
ey 6 s
sy 56 163 30789 000

Location of largest tumor

Upper 79 (653) 13042)

Non-upper 25 (659) 000
Shape

Circle or 16 380) 309)
ireglar

ol 75 (620) 3502 000

Disappearance of lymphatic hilum

Yes 105 (568) 25 (659)

No 16 (132) 13 (42) 000
Liquefaction or microcalfication

Yes 66 (415) 40105)

No 55.(585) 34(95) 000

thyrold microcarcinoma: OR. odd ratios LLNM, Iateral lymph node metastasis.
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racteristics Training set (n=208) Val(igazti%rgl)set PR
LLNM- (n=129) LLNM+ (n=79)
Gender
female 84 57 60
male 45 2 29 0.950
Agely)
>36 92 41 55
<=36 37 38 34 0.948
CLT:
I absence 108 62 71
presence 21 17 18 0.694
AIT
<=0.71 22 23 19
>0.71 107 56 70 0.676
Maximum tumer size (cm)
<11 96 25 16
>11 33 54 43 0.506

Location of thyroid nodules 1

left lobe 69 30 50
right lobe 56 47 35
bilateral 4 1 1
isthmus 0 I 3 0.244

Location of thyroid nodules 2

upper pole 31 28 21

middle upper one-third of the thyroid gland 18 21 15

middle pole 43 21 32

middle lower one-third of the thyroid gland 20 [ 4 11
lower pole 17 5 10 0373

Location of thyroid nodules 3

ventral side 28 7 14
dorsal side 19 10 17
inside 5 2 2
outside 9 6 5
penetrating 51 40 39

l central 17 13 12 0.813

Location of lymph nodes

left 72 32 50
right 57 47 39 0.330
Level of lymph nodes
2 12 0 7
3 56 32 34
4 58 38 41
5 0 2 1 0.771
Cytopathology
Negative 116 21 56
Positive 13 58 33 0.627
5 =
<61.6 107 10 52
>61.6 22 69 37 0.605
Tg/s-tg
<291 104 7 51
>291 25 72 38 0.543

LLNM, lateral cervical lymph node metastasis; CLT, chronic lymphocytic thyroiditis; A/T, aspect ratio (height divided by width on transverse views); Tg, thyroglobulin in fine-needle aspiration,
61.6 is the cutoff value obtained from this study; Tg/s-tg, Tg divided by serum thyroglobulin, 2.91 is the cutoff value obtained from this study.

If there are multiple nodules in the thyroid gland, we selected the largest or most typical nodule.

The positive of cytopathology refers to the detection of thyroid cells in the background of lymphocytes. The negative of cytopathology means no thyroid cells appeared in the background of
lymphocytes and no suspicious LLNs were founded after at least six months of follow-up.

P value < 0.05 indicates a significant difference between the training set and the validation set.
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Gender female 141
male 67
Age(y) range 18-78
mean+SD 43.3£11.9
CLT absence 170
presence 38
AT range 037 - 1.2
Mean+SD 0.8+0.1
Maximum tumer size
) range 022 -6.0
Mean+SD 1.25+£0.9
izgzlﬁ:snl"f thyroid left lobe 99
right lobe 103
bilateral 1
isthmus 5
izze::li;nzof thyroid e e 59
middle upper one-third of
the thyroid gland ¥
middle pole 64
middle lower one-third of 24
the thyroid gland
lower pole 22
iggﬁ;n;f i ventral side 35
dorsal side 29
inside 8
outside 15
penetrating 91
central 30
II;Z(;:«.;tsion Gitpoph left 104
right 104
Level of lymph nodes 2 12
3 88
4 96
5 2
6 10
Cytopathology Negative 137
Positive 71
Tg median 19.44
IQR 10.55-500
Tg/s-tg median 245
IQR 0.08-29.11

LLNM, lateral cervical lymph node metastasis; CLT, chronic lymphocytic thyroiditis; A/T,
aspect ratio (height divided by width on transverse views); Tg, thyroglobulin in fine-needle
aspiration, 61.6 is the cutoff value obtained from this study; Tg/s-tg, Tg divided by serum

thyroglobulin, 2.91 is the cutoff value obtained from this study.

If there are multiple nodules in the thyroid gland, we selected the largest or most typical

nodule.

The positive of cytopathology refers to the detection of thyroid cells in the background of
lymphocytes. The negative of cytopathology means no thyroid cells appeared in the
background of lymphocytes and no suspicious LLNs were founded after at least six months

of follow-up.

P value < 0.05 indicates a significant difference between the training set and the validation set.
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Characteristics Univariate analysis

LLNM non- P value
group LLNM
(n=79) group
(n = 129)
Gender(n) 0.359
female 57 84
male 22 | 45
Age(y) 0.468
>36 41 92
<=36 38 37
CLT | | 0.360
negative 62 | 108
positive 17 | 21
A/T 0.054
>=1 3 14
<1 76 115
Maximum tumer size (cm) | 1.62+0.926 | 1.03+£0.8
Location of thyroid nodules 1 | 0.061
left lobe 30 69
right lobe 47 56
bilateral 1 0
isthmus 1 4
Location of thyroid nodules 2 0.007
| upper pole 28 31 V
middle upper one-third of 5 i
the thyroid gland
middle pole 21 | 43
middle lower one-third of the 4 20
thyroid gland
lower pole 5 17
Location of thyroid nodules 3 0.242
| ventral side 7 28
dorsal side 10 19
inside 3 | 5
outside 6 9
penetrating | 40 | 51
central 13 17
Location of lymph nodes 1 | 0.045
left 32 72
right 47 57
Level of lymph nodes | 0.004
2 0 12
3 32 56
4 38 58
5 2 0
6 7 3
| Tg | " 0000
Median (IQR) 5005(01(')7)6.3- 24262 .(;):)19-
Tg/s-tg 0.000

34.04 (6.16- 0.25 (0.04-
Median (IQR) ( (

155.76) 2.45)
Cytopathology 0.000
Negative 21 116
Positive | 58 | 13

LLNM, lateral cervical lymph node metastasis; CLT, chronic lymphocytic thyroiditis; A/T,
aspect ratio (height divided by width on transverse views); Tg, thyroglobulin in fine-needle
aspiration, 61.6 is the cutoff value obtained from this study; Tg/s-tg, Tg divided by serum
thyroglobulin, 2.91 is the cutoff value obtained from this study.

If there are multiple nodules in the thyroid gland, we selected the largest or most typical
nodule.

The positive of cytopathology refers to the detection of thyroid cells in the background of
lymphocytes. The negative of cytopathology means no thyroid cells appeared in the
background of lymphocytes and no suspicious LLNs were founded after at least six months
of follow-up.

P value < 0.05 indicates a significant difference between the training set and the validation set.
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Variables N=159 (

Sex
Female 119 (748)
Male 0052
Age, years 1202109

Location of largest tumor

Upper 92(579)
Non-upper &7 @)
Shape
Circle or rtegular 9008
owl 110 (€92)

Disappearance of lymphatic hilum
Yes 130 61.9)
No 29(182)

Liquefaction or microcalfication

Yes 70 (410)
No 9.(560)
Correct US diagnosis
Yes 121 (761)
No 38 (239)

Categorical varible are presented 35 number (%, percentage). Continuous varsbles ae
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LX700 LX

SNR (dB) 10,623 ‘ 10,781 9,985 ‘

Stdev 2,476 ‘ 2,190 1,695 ‘

The averaged SNR has been computed from the data of Table 1. Variation of the parathyroid gland
(PTG) autofluorescence according to the filtering. The SNR was slightly lower with the LX700
filtered at 775 nm because only about 60% of the emitted spectra were detected. The SNR with the
FLUOBEAMg LX was comparable to that with the LX 700 because although only about 40% of the
emitted autofluorescence signal was detected, the detection window was at a higher wavelength.
Therefore, it was much less sensitive to background signals such as parasitic lights.
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Image with the filter on = & s AFsignal + 3+ ICG signal
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System

Set up # #
Initial gain 24.6 24.6 285 18.6 16.8 8.7
0.05 M Mean 1137 7.30 6.87 9.46 11.93 10.82
Stdev 0.98 0.65 0.54 0.47 0.56 1.35
0.1 uyM Mean 1146 8.83 7.80 15.80 17.30 17.34
Stdev 0.57 0.44 0.79 1.34 0.87 1.58
0.25 yM Mean 17.99 15.96 16.79 27.33 31.23 36.98
Stdev 1.58 1.08 125 129 1.86 231
0.5 uM Mean 26.61 24.18 2234 4438 49.27 56.90
Stdev 2.01 243 1.81 170 1.93 4.02
1M Mean 43.08 41.37 ‘ 37.17 80.80 79.39 83.66
Stdev 4.77 331 323 3.51 2.83 6.58
Background for the ICG drops Mean 7.82 5.11 441 3.83 4.73 217
Stdev 0.68 0.32 0.30 0.28 0.36 0.38
Parathyroid Mean 23.16 34.44 27.03 99.32 37.16 43.38
Stdev 1.78 1.96 249 262 1.76 2.55
Background for the parathyroid Mean 5.66 13.28 12.34 16.01 15.47 217

Stdev 0.34 0.59 0.69 1.04 0.89 0.38





OPS/images/fendo.2023.1248449/table1c.jpg
System

Setup # #
Initial gain 246 24.6 285 18.6 16.8 8.7
0.05 pM Mean 1137 [ 7.30 6.87 9.46 11.93 10.82
Stdev 0.98 0.65 0.54 0.47 0.56 135
0.1 uM Mean 11.46 8.83 7.80 15.80 17.30 17.34
Stdev 0.57 0.44 0.79 1.34 0.87 1.58
0.25 yM Mean 17.99 15.96 16.79 27.33 31.23 36.98
Stdev 1.58 1.08 125 129 1.86 231
0.5 uM Mean 26.61 [ 24.18 22.34 44.38 I 49.27 56.90
Stdev 2.01 243 1.81 1.70 1.93 4.02
1uM Mean 43.08 41.37 37.17 80.80 79.39 83.66
Stdev 4.77 331 323 351 2.83 6.58
Background for the ICG drops Mean 7.82 5.11 441 383 4.73 2.17
Stdev 0.68 0.32 0.30 0.28 0.36 0.38
Parathyroid Mean 23.16 34.44 27.03 99.32 37.16 43.38
Stdev 178 1.96 249 2.62 176 2.55
Background for the parathyroid Mean 5.66 13.28 12.34 16.01 15.47 217
Stdev 0.34 0.59 0.69 1.04 0.89 0.38

*Saturated signal

Tables 1.1, 1.2, and 1.3 show the measured values obtained from the analysis. Image] (software developed by NIH) was used to extract data on digitized fluorescence 8-bit images provided by the
camera. For each droplet and each parathyroid gland region of interest, the averages (Mean) and standard deviations (Stdev) were computed with the following different acquisition
configurations: FLUOBEAM® LX, LX700, and LX700 with 775 nm low-pass filter (referred to as the LX700/775). Different camera amplification factors were used depending on the system
configuration to provide useful, unsaturated images. All results were normalized to a 40ms/8.7dB gain before computation.





OPS/images/fendo.2023.1248449/M3.jpg
Image with the filter off = AFsignal + ICG signal





