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Application of Nano-carbon Tracer in Da Vinci Robot-assisted Radical Thyroidectomy
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Abstract: Objective To evaluate the effect of nano-carbon tracer on lymph node dissection and protection
of parathyroid gland and recurrent laryngeal nerve in Da Vinci robot-assisted radical thyroidectomy.
Methods Sixty patients who underwent Da Vinci robot-assisted radical thyroidectomy were randomly divided
into research group(n=30) and control group(n=30). The control group received conventional Da Vinci robot-
assisted radical thyroidectomy, while the research group added nano-carbon tracer during operation. The total
and positive number of lymph node dissection in area VI, the level of serum calcium and PTH, and the incidence
of hypocalcemia, hypoparathyroidism, mistaken dissection of parathyroid gland and recurrent laryngeal nerve
injury were compared between the two groups after surgery. Results The total lymph nodes in area VI of
research and control groups were 247 and 173(Z=-2.228, P=0.026), the positive lymph nodes were 99 and
65(Z=-1.986, P=0.047), respectively; the levels of serum calcium and PTH decreased on the first day and second
day after surgery, compared with the last day before surgery in both groups, but the levels of serum calcium
and PTH in the research group were higher than those in the control group on the first day and second day after
surgery(P<0.05). There were 4(13.3%) and 11(36.7%) cases of temporary hypoparathyroidism after surgery in
the research group and the control group(P<0.05). Conclusion The application of nano-carbon tracer in Da
Vinci robot-assisted radical thyroidectomy could better improve the dissection of lymph node in area VI and
effectively protect parathyroid glands, but it has no definite protective effect on recurrent laryngeal nerve.
Key words: Nano-carbon; Thyroid carcinoma; Da Vinci robot; Lymph nodes; Parathyroid glands; Laryngeal
recurrent nerve
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(D and ) represented No.1 and No.2 mechanical arms, the following pictures were the same.
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Figure 1 Anterior cervical muscle was pulled with a U-shaped special thyroid retractor
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Figure 2 Injection of nano-carbon tracer
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Figure 3 Exposure of recurrent laryngeal nerve
E4 BEARIKER

Figure 4 Exposure of parathyroid glands
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Table 1 Comparison of general data of thyroid carcinoma patients between two groups

Gender

Groups Age(years) BMI index

Tumor size (mm)

MM%H operating time (min)

Male Female Yes No
Research (n=30) 43.3+7.6 8 22 21.9+1.9 7.443 .4 10 20 143.2£11.9
Control (n=30)  45.54£5.2 11 19 21.7£2.3 7.6+£4.0 13 17 137.4£15.0
;(z/t -1.306 0.693 0.399 -0.210 0.635 1.667
P 0.197 0.405 0.692 0.835 0.426 0.101
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Table 2 Lymph node detection and mistaken dissection of

parathyroid gland in area VI of two groups

Postoperative Research Control 7 P
specimens Group (n=30) group (n=30)

Positive lymph nodes/  99/247 65/173

Total lymph nodes

Total lymph nodes 8(4, 12) 5(3,9) -2.228 0.026
(Median(X25, X75))

Positive lymph nodes 5(1, 3) 4(0,2)  -1.986 0.047
(Median(Xas, X75))

Mistaken dissection 1(3.3%) 3(10.0%) 0.268 0.605

of parathyroid gland
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Table 3 Serum calcium and parathyroid hormone (PTH) levels before and after operation in two groups(x=s)

Serum calcium(mmol/L) PTH(ng/L)
Last da 2nd da 6 months Last da Ist da: 2nd da 6 months
Groups beforey lsiiigyetiise after g after beforey aftery aftery after
surgery surgery surgery surgery surgery surgery surgery surgery

Research Group(n=30) 2.42+0.11 2.36+0.14 2.39+0.09 2.41+0.12 40.25£12.98 29.40+9.35 32.5849.18 38.97+9.13
Control group(n=30)  2.39+0.09 2.29+0.13 2.32+0.13 2.38+0.09  37.9249.14 22.78+11.38 27.54+10.16 37.29+10.26
t 1.014 2.115 2.480 0.802 2.462 2.017 0.668
= 0.351 0.039 0.016 0.288 0.426 0.017 0.048 0.507
x4 FMHRKBRERERAEHLELERR (%))
Table 4 Postoperative complications in two groups (1(%))
G Temporary  Permanent Temporary Permanent Temporary recurrent ~ Permanent recurrent

roups h lcemia hypocalcemia hypoparathyroidism hypoparathyroidism laryngeal nerve injuries laryngeal nerve injuries

ypoca yp Ypop yT! YPOp: y! ryng \ ryng 4

Research(r=30) 2(6.7) 0(0.0) 4(13.3) 0(0.0) 1(3.3) 0(0.0)
Control(n=30) 5(16.7) 1(3.3) 11(36.7) 1(3.3) 3(10.0) 1(3.3)
Pa 0.647 4.356 0.268
P 0.402 1.000 0.037 1.000 0.605 1.000
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