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Application carbon nanoparticle tracer for lymph node dissection
in robotic thyroidectomy

LIU Xu', YU Fang’, WANG Gang’, HOU Lei’, FAN Ziyi’, HE Qinggqing’

(1. Graduate School, Jinzhou Medical University, Jinzhou Liaoning 121001, China; 2. Department of Thyroid and Breast Surgery, the
960th ospital of Joint Logistic Support Force of PLA, Jinan 250031, China)

Abstract Background and Aims: As a new lymph tracer, nanocarbons have been widely used in traditional
thyroidectomy. Minimally invasive surgery is nowadays the theme of surgery. Robotic technology has

spurred the development of minimally invasive surgery, and its safety and effectiveness have been
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widely recognized. This study was conducted to investigate the effect of using a carbon nanoparticle
tracer for lymph node dissection in robotic thyroidectomy to provide a reference for clinical use.
Methods: The data of 294 patients with papillary thyroid carcinoma who underwent radical resection by
Da Vinci robotic surgical system were retrospectively analyzed. Of the patients, carbon nanoparticle
tracer was used in 160 cases (observation group) and not in 134 cases (control group) during surgery.
The total number of central and lateral cervical lymph node dissections, number of positive lymph nodes,
operative time for lymph node dissection, and incidence of complications of lateral cervical lymph node
dissection were compared between the two groups.

Results: There were no significant differences in age, gender, tumor size, TNM stage, and the presence
or absence of capsular invasion between the two groups (all P>0.05). In observation group versus control
group, the average number of central lymph nodes dissected (13.46 vs. 8.66) and the average number of
positive lymph nodes detected (3.38 vs. 2.31) were significantly higher (both P<0.05); the average
number of lateral cervical lymph nodes dissected was significantly higher (15.21 vs. 1.44, P<0.05), but
its average number of positive lymph nodes detected showed no significant difference (P>0.05). The
operative time for unilateral central lymph node dissection (77.08 min vs. 88.83 min), bilateral central
lymph node dissection (128.29 min vs. 160.11 min), and for central plus lateral cervical lymph node
dissection (199.93 min vs. 221.64 min) were significantly reduced in observation group compared with
control group (all P<0.05). There were no significant differences in incidence rates of all specific
postoperative complications following lateral cervical lymph node dissection between the two groups (all
P>0.05).

Conclusion: The application of nanocarbon in robotic thyroid cancer surgery can significantly increase
the number of lymph nodes detected, improve the detection rate of positive central lymph nodes, and
shorten the operative time for neck dissection.

Thyroid Neoplasms; Nanoparticles, Carbon; Robotic Surgical Procedures; Lymph nodes; Neck dissection
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Figure 1 Intraoperative views
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A: Central lymph node dissection; B: Lateral cervical lymph node dissection
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e85 R W A ST FEAS ¢ 462 56, 2H ) Jy 28 A8 57 3 L8R
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21 BEEXER

AW 58 WG 2R T LA, JC AT IR
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JE R/ . TNM 20 A 2 A5 R I B R A5 S AR5 O
122 S G 2= 8 X (3 P>0.05), Ak e g5
FHEE ZRAGIT¥E X (P<0.05) (K1),
22 MHEHEKHIER

WF 5T 20 rh g XS 9 B IR L 45 S B 2 153 4K,
BH PR H R 541 M0 (25.13% ), BF 5% 41 s X3 1
W2 S A1 458 B, PHPEZL 3104 (21.26%) . i
S 41 RTOG) B2 AR S DX 4 Ok A S 22 R
Giib2EE X (P<0.05), B4k 0 P 202
gt E X (P>0.05) . A5 HUE A7 300 X
Wk L5555 7% 233 1] (79.25% ), F4 I Bk BR %% 7% 11

1] (INAETIX A MR 558, Rt T s
AE K R BRI ), BIFSEALAT S X E 129 B,
e O R B2 031 Mo, BH PR % 159 B
(7.83%) , %F B AT UM X 35 41 104 1), i34
W A5 S8 1313 4, BHEE 102 8 (7.77%) -
TF 5% 20 5 %8 28 79 20 i) g vl e XA XL 4% 9 85 0 2
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®1 WMABREERBERSN

Table 1 Analysis of basic information of patients in the two

groups
el paicEic]
igs / P
¥ert (n=160) (n=134) e
AERS (S x £ 5) 40.64+10.70  40.25+£10.02 0.268 0.789
PEn(%)]
5 32(20.00) 33(24.63)
1.098 0.273
& 128(80.00)  101(75.37)
figga RN (em, & +s)  0.779+0.570  0.899+0.641 0.124 0.168
TNM 433[n(%)]
I 145(90.63)  126(94.03)
1.256  0.210
1I 15(9.37) 8(5.97)
BB R (%))
= 74(46.25) 45(33.59)
2488 0.13
1 86(53.75)  89(66.41)
WELESER(%)]
BRI X 13(8.13) 12(8.96)
R Ffr o X 18(11.25) 18(13.43)  2.852 0.005
r o B+ B X 129(80.62)  104(77.61)

®2 MATHTHEEZRHHSHEREBES (B, x+5)

Table 2 Number of cervical lymph nodes and positive lymph nodes detected in the two groups (1, x + s)

415 F L X B S5 R AL r L X B 45 B U DX bk EL 25 37 B S DX bk EL 25 B
WF5EdH 13.46+5.94 3.38+3.38 15.21+10.16 12.63+6.24
Xof B2 8.66+4.65 2.31£2.60 1.4422.12 1.01%1.69

! 7.602 3.005 2288 1.676

P 0.000 0.003 0.023 0.095

2.3 WHBEEBEHFARE

fF 7% 20 A7 B v e X3 4 13 ), S B
(77.08 £11.85) min, F7 XU e X 3% 4 18 f], °F
PIFIRE (12829 +15.32) min, £7H 9 X + 50 X 7
H120 5], SF¥HET (199.93+27.12) min, XfHE4]
A7 B i e KO0 12 ), P AT K (88.83+«
10.15) min, 17 X000 A 9 X35 4 18 61, P Af K
(160.11£11.64 ) min, 17 H % X + 80 M X 3 H
104 5] , F¥ B (221.64£23.17) min. Wi 417
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SN 10 mL 2 B A, T B ETIR T 58
e, RUWAEEMS MG X RAPA 468
o UL B U Bb U, 2 8 s LS R A
R, HAR 206055 MERI 7 d59 d o 844
Ji it FH ] 3 A BR R TR VR SRR T, 3 T B TR
o5 B TN X AR, B S Nl
10 mL 7 55 g i BOS T BE Rk &, 1083 R
PRA T T L 45 15 300 )9 5 KORE ARG 3%, /DO RIS
B R DKCRE B RE W, T 4-0 TR &g S TS,
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TG Hh B IR 25 R 0 4507, RS AH b Bl R g 0K FEOIR
GRS RERE, BRERGH 1R EEARS . B,
R 2R E (PTH) MR IEH BN . BB &
iE 0 8 FBD, BRI S A BT e TC W
BT FE L (P>0.05) (£4),

x3 FWAMNBLEBFHFAME (min, x +s)
Table 3 Operative time for lymph node dissection in two
groups (min, x + s)

4151 b gex

XUl rp X+ X

W4 (n=160)  77.08+11.85  128.29+15.32  199.93+27.12

YR (n=134)  88.83+10.15  160.11+11.64  221.64+23.17
t 2.653 7.20 5.534
P 0.014 0.000 0.000

x4 FMXRBFAREHRE [n (%) ]
Table 4 Postoperative complications of lateral neck

dissection [n (%)]

4151 FUEEIRERE R BUR RSB

W5 (n=129) 1(0.78) 2(1.55) 0(0.00)
XtHRZ (n=104) 4(3.85) 5(4.81) 1(0.96)
X 2.430 1.932 0.840
P 0.119 0.165 0.359
3 i #
3.1 kR REMBXHAR
gk e AR b 2R = ARUR RS, AT LA F PTC F

AR DT P Mgl A R R TR RO S
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o, T R G RO X TR A R S U Y
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