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[ Abstract | Background and purpose: Thyroid carcinoma is a common endocrine tumor with an incidence that
has increased over recent decades. The aim of the present study was to investigate the effectiveness of carbon nano-par-
ticles-labeled lymph nodes in neck dissection for papillary thyroid cancer (PTC), focusing on the protectiveness for the
recurrent laryngeal nerve (RLN) and parathyroid glands. Methods: Forty-eight patients with PTC treated from Apr. to
Aug. 2015 were randomly divided into two groups. Group A patients (24 patients) were treated with lobectomy/total
thyroidectomy plus unilateral/bilateral central lymph node dissection by conventional meticulous capsular dissection
technique; Group B patients (24 patients) were treated with the same surgical procedures as group A, 5 min after the
injection of carbon nano-particles. The operative time, intra-operative blood loss, incidence of RLN injury, incidence of
transient hypocalcemia, the number of total lymph nodes and the ratio of metastatic nodes were collected and analyzed.
Results: For unilateral lobectomy, the number of lymph nodes in group B was significantly greater than that in group A
(P<0.05). For total thyroidectomy, the operative time, and the incidence of transient hypocalcemia in group B were both
lower than those in group A (P<0.05), and the number of total lymph nodes was significantly higher than that in group
A (P<0.05). In group B, the ratio of metastatic nodes were 26.7% (unilateral) and 33.3% (bilateral) in stained lymph
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nodes, and 11.8% and 25.9% in non-stained lymph nodes. Conclusion: The carbon nano-particles-labeled lymph nodes

in neck dissection could facilitate to protect parathyroids and increase the number of lymph nodes, especially in total

thyroidectomy plus bilateral central lymph node dissection.

[ Key words ] Carbon nano-particles; Papillary thyroid cancer; Surgery; Effectiveness

HH PR 98 o 2 A v ] o M e e g rh 3]
Epaf Y, HA LRI FL Sk R (papillary
thyroid carcinoma, PTCO)& A W, A AHIR
I I80%~85% . itk LA A% EPTCHY - 24448
R, PR SCHRHRGE , IR PTC A H &Rtk
S5 %5K21%~90% 2 A (9 AR
TRYTRT MG B TS A B MR .

FH R 55 B 2 B M 3R i 22 D) RE 4 43 A PTC
BIA TR & W IE ki, XA ARG
HAETE i A B AN R g, R, BN
A B X AT R AR AN B S5 R T s R A T4
Ko YUORBRIRRE A B H UL bk L7 2 71
BABSRMME RGN Y90k 0 5 2
HAU R B AR I AR, TG R AR A R
ST R Bk A, SR XIS | bk B A Y Y
[N e W A B B S VA
YA KA B G bR s IR IR Btk BV 4, PP 7 i
SEFORTERRSE IR . WRaR A 2R3 S H
Al BEFE IR A5 IRER

1 BORAIT %

1.1 BE—RABEFRER

AR TN B 56 — BEBE 2015 4F4 ] —8
WA 485149176 PTC B & 1 IIfs PR A B 24 9%
Bl B B R BT 28R B SE A PTC,
SR R AT AR VLA M0 X G RS UEHE . 48191
i B3, LotE3sf), FIAERRS52.3%
J5 2 TR e R BT A2(1.120.6) em., T4 PTCHE#
BEML R24H . XTREZHAZ24 f51], R RS 20k o
figp e O AT R FE R A ) R/ 4 IR )
FR+EL AU LR LI AR s I BA R
24 ], ARG AT E EREGRD),
MR FE Prdri e 2 (Union for International Cancer
Control, UICC)/3E E/JfEB 52> (American Joint
Committee on Cancer, AJCC)TNM/ R Git4T
ﬁj\/ﬁﬂ s ﬁﬁaﬁ%‘ﬂg’rlaNO—laMO( | Nm/ﬁﬂ)o %2E4%1
BAEYEN L AR . MR K 2 RIS T R
X (P>0.05)

R1 BE-MEAMRFAABSERILL

Tab.1 Clinical characteristics of 48 patients analysed in this study

Parameter Group A (n=24) Group B (n=24) P value
Cases (male/female) 24 (6/18) 24 (7/17) >0.05
Agelyear X+£s 53.4+11.5 50.9+17.3 >0.05
Unilateral 17 19 >0.05
Bilateral 7 5 >0.05
Tumor size d/cm X+s 1.2+0.3 1.0+0.5 >0.05
Hypertension 8 10 >0.05
Diabetes mellitus 5 4 >0.05
TNM stage (postoperative)

I 12 13

I 7 7 >0.05

I 5 4




(P DBEAER L) 20164EF265857H

637

1.2 FRFEE

i it 70 835 -+ e S 470 53 + ] 00 e e 2 9k 1 4
T AAARIE FH T 28 Jey R T — 0 iR 25 1 7 S A
2 HUR BRI B+ 85000 v g 28 94 2 45 35 49 R 38
TR AR T e 8 2R SR it L R
EMEZ KRB RKERK T4 em, R HE
ARRIMZALE o ek A i BRI .
RATEE %, THRRIMT B, WOk H
BBk, AFEHRIRE . SAEET . R
Delphianibf [ 45 1 R A i 3= 4125 ] B

1.3 FARIHE

SRR Ok AR, AR R i 78
IRBE, 2045t AR BR B B . 1 mL R A
SRR, THURRD 13287 bR
1/358 FEAb R a1 A T R H R R A4 5 22108 R 4
20.1 mL, JEHFATEHMLLIE FEA M, 293 min
HW5E, RN 5 Sz RY 2040+ e LRI 1k

Qe M S A AL (181 1) o %S minfs, R
JHUH 2405 RS A w3 A K8 DU - BT B3k + e sk 2 7
ELESTE AR, AR b WL 55 AR S5 iR R e il
2(F2),

1 FARIR PR ES
Fig. 1 The injection of carbon nano-particles in operation

A: The thyroid capsule was well protected when the thyroid gland was free and 0.1 mL carbon nano-particles were injected in upper 1/3, middle
1/3 and lower 1/3 border in the thyroid; B: Let stand 5 min, parathyroid glands was black dyed in lower parathyroid glands (indicated by black
arrow)
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Fig.2 The regional anatomy after injection of carbon nano-particles

A: Recurrent laryngeal nerve was revealed after the thyroid gland was free (indicated by white arrow); B: The parathyroid glands were well
supplied with blood after surgical removal of thyroid gland and central lymph nodes (black arrow); C: Non-recurrent laryngeal nerve under some
circumstances (black arrow)
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Fig.3 The central lymph nodes were divided into black dyed group (A) and non-dyed group (B)
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Tab.2 Comparison of surgery data and related indicators between two groups

Group A (n=24) Group B (n=24)

Parameter

Unilateral (n=17) Bilateral (n=7) Unilateral (n=19) Bilateral (n=5)

Average operation time #/min 50.1+8.7 94.3+8.4 44.149.2 81.0+7.4*
Hemorrhage during operation //mL 16.1+5.5 35.7£10.9 15.1£7.2 30.0+7.9
The average number of lymph nodes x+s 6.2+1.4 13.6+3.0 9.6+1.8" 18.2+3.2%
RLN injury n(%) 1(5.9) 2(28.6) 0 1(20)
Parathyroid reimplanatation n(%) 0 2(28.6) 0 1(20)
Transient hypoparathyroidism 7(%) 0 5(71.4) 0 2(40)*

": As compared with unilateral, group A, P<0.05; *: As compared with bilateral, group A, P<0.05
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Tab.3 Black dyed lymph nodes and non-dyed lymph nodes in carbon nano-particles injection group (group B)

n(%)

Unilateral (n=182)

Bilateral (n=91)

Parameter
Black dyed None dyed Black dyed None dyed
Lymphatic metastasis (-) 35(26.7) 6(11.8) 21(33.3) 7(25.9)
Lymphatic metastasis (+) 96(73.3) 45(88.2) 43(67.7) 20(74.1)
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