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Abstract: [Objective] To investigate the tracer effect of carbon nanoparticle suspension in central neck lymph node
dissection of differentiated thyroid cancer with other thyroid diseases. [Methods] A total of 500 patients with differentiated
thyroid cancer hospitalized in Meizhou People’s Hospital from July 2015 to July 2019 were retrospectively analyzed.
Patients were divided into carbon nanoparticles group (group A, 314 cases) and non—carbon nanoparticles group (group
B, 186 cases). Group A and B were further divided into 4 subgroups according to the classifications of no other disease
(subgroup 0) , with nodular goiter (subgroup 1), with Hashimoto's thyroiditis (subgroup 2) and large tumor (the diameter >
30 mm, subgroup 3), and the number of lymph nodes dissected in each group and the incidence of complications were
analyzed. [Results] The number of lymph nodes harvested and metastasis rate in group A was higher than that in group B
[6.0(3.0 ~9.0) vs. 3.0(1.0 ~5.3), P<0.001; 24.4% vs. 20.7%, P = 0.041) ]. The number of lymph nodes harvested in
group AO, Al and A2 was higher than that in group BO [8.0(6.0~11.0) vs. 3.0(2.0~6.0), P<0.001)], B1[4.0(3.0 ~
6.8) vs. 3.0 (0.0 ~5.0), P < 0.001) ] andB2 [8.0(5.0 ~ 12.0) vs. 4.0(0.0 ~ 6.5), P = 0.002]. The number of lymph
nodes harvested in group Al and A3 was significantly lower than that in group A0 [4.0(3.0 ~ 6.8) vs. 8.0 (6.0 ~ 11.0)
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P <0.001; 3.0 (2.0 ~6.0) vs. 8.0(6.0 ~11.0),P < 0.001) ]. The incidence of hoarseness in group Al, A2 and A3 was

comparable with that in group AO (P > 0.05), and the incidence of postoperative parathyroid dysfunction in group A2 and
A3 was significantly higher than that in group A0 (51.8% vs. 34.1% , P < 0.05;54.2% vs. 34.1%, P < 0.05). [ Conclusions ]

The application of carbon nanoparticles in the operation of differentiated thyroid cancer increases the number of lymph

nodes harvested, and the best effect is without complicated diseases. The tracking effect of carbon nanoparticles is affect-

ed by the combination of nodular goiter. When the maximum diameter of the tumor is greater than 30 mm, it has no obvi-

ous effect on the dissection of lymph nodes.

Key words: differentiated thyroid cancer (DTC) ; carbon nanoparticles ; thyroid ; lymph node dissection
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Table 1 Grouping and number of cases (n)
Groups Subgroup 0 Subgroup 1 Subgroup 2 Subgroup 3 Total
A 91 108 56 59 314
B 70 59 22 35 186
Total 161 167 78 94 500

Group A: carbon nanoparticles group; Group B: non—carbon nanoparticles group ; Subgroup 0: no other disease; Subgroup 1: nodular goiter;

Subgroup 2 : hashimoto’s thyroiditis ; Subgroup 3: large tumor
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A : Diffusion of carbon nanoparticles in the operative field of thyroid cancer; B: Diffusion of carbon nanoparticles in the operative field of

thyroid cancer with nodular goiter; C: Lymph nodes stained with carbon nanoparticles. A showed that the diffusion of carbon nanoparticles was

blocked in a cancer foci (white arrow) but was uniformly distributed in other homogeneous glands which not complicated with other thyroid diseases

(black arrows) ; B showed that the diffusion of carbon nanodiffusion (black arrows) was interfered badly because of the polynodular goiter (yellow

arrows) ; C showed the small lymph nodes stained with nanometer carbon were easily harvested.
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Fig.1 The diffusion effect of carbon nanoparticles in operative field and the lymph nodes harvested
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Table 2 Clinical information of patients

[(Eis),M(st‘“Pﬁ),n]

Group A Group B tIXIZ P

Case/n 314 186
Agelyears 439 + 14.1 44.7 + 13.1 -0.607 0.544
Gender 0.603 0.457

Male 49 34

Female 265 152
Tumor size/mm 15.0(8.0 ~ 25.0) 10.5(6.0 ~ 26.3) -1.877 0.061
Operative time/min 143 + 47 138 £ 53 1.112 0.267

Group A : carbon nanoparticles group ; Group B: non—carbon nanoparticles group
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Table 3 Comparison of the number of lymph nodes harvested and metastasis rate between group A and B

Case/n No. of lymph nodes harvested Metastasis rate/%
Group A 314 6.0(3.0 ~9.0) 24.4(494 ~2022)
Group B 186 3.0(1.0~5.3) 20.7(148 ~ 716)
ZIx? -7.353 4.167
P <0.001 0.041

Group A : carbon nanoparticles group ; Group B: non—carbon nanoparticles group
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Table 4 Comparison of the number of lymph nodes harvested and metastasis rate between subgroups [M(Pss ~ P3s) ]

Complications

Use carbon nanoparticles or not

Case  No. of lymph nodes harvested

Metastasis rate''/%

Yes (group AO)
No(group BO)

No concomitant disease

ZIX

I)

Yes (group A1)
No(group B1)

Nodular goiter

ZIX
P
Hashimoto's thyroiditis Yes(group A2)
No(group B2)
ZIx
P
Large tumor (diameter > 30 mm) Yes(group A3)
No(group B3)
ZIx
P

91 8.0(6.0 ~11.0) 22.7(173/762)
70 3.0(2.0 ~6.0) 17.6(52/296)
-6.641 3.368
<0.001 0.067
108 4.0(3.0 ~6.8) 21.7(118/543)
59 3.0(0.0 ~5.0) 19.0(36/189)
-3.502 0.608
<0.001 0.436
56 8.0(5.0 ~12.0) 21.9(108/493)
22 4.0(0.0 ~6.5) 13.7(14/102)
-3.107 3.470
0.002 0.062
59 3.0(2.0 ~6.0) 42.4(95/224)
35 3.0(1.0 ~5.0) 35.7(46/129)
-0.807 1.556
0.419 0.212

"Chi test was used.
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Table 5 Comparison of differentiated thyroid cancer with or without different thyroid diseases after carbon

nanoparticles application

[M(PZS~P75):|

Subgroups Case/n No. of lymph nodes harvested Metastasis rate' /%
No concomitant disease (A0) (control ) 91 8.0 (6.0~11.0) 22.7 (173/762)
Nodular goiter(A1) 108 4.0 (3.0~6.8) 21.7 (118/543)
ZIx -6.629 0.173
P <0.001% 0.677”
Hashimoto’s thyroiditis (A2) 56 8.0 (5.0~12.0) 21.9 (108/493)
ZIx -0.074 0.109
P 0.941% 0.741%
Large tumor (diameter >30 mm) (A3) 59 3.0 (2.0~6.0) 42.4 (95/224)
ZIx -7.064 33.968
P <0.001” <0.001”

" Chi test was used; *’ Compared with subgroup AQ
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