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Abstract Objective: The aim of this study is to evaluate the application of carbon nanoparticle lymphatic trac-
er in total thyroidectomy and bilateral Central District’s thyroidectomy for papillary thyroid carcinoma. Method:
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Sixty-four patients with ¢NO papillary thyroid carcinoma that primary treated were random divided into two
groups: Trial group and control group. Carbon nanoparticles suspension was injected into the thyroid gland of trial
group patients. After ten minutes., total thyroidectomy plus bilateral central neck dissection was performed in the
all patients. The black stained tissue in the dissection specimen of trial group was separated. The control group
underwent total thyroidectomy plus bilateral central neck dissection. Total lymph node and parathyroid gland in
the black stained tissue,and non-black stained tissue in the central compartment dissection specimen of trial group
and central compartment dissection specimen of control group were counted respectively. Total lymph node, the
mis-cut parathyroid glands in the adipose tissue of central lymph node, post-operative blood calcium and parathy-
roid hormone(PTH)of two groups were contrasted and analyzed. Result: There are 235 lymph nodes in the black-
stained tissue of central compartment dissection specimen of trial group. No parathyroid gland was found in the
black-stained tissue. Five lymph nodes and 2 parathyroid glands were found in the non-black stained tissue of cen-
tral compartment dissection specimen of trial group. There were 164 lymph nodes and 9 parathyroid glands in cen-
tral compartment dissection specimen of control group. There is statistic difference between the number of lymph
nodes in black stain tissue and that of control group (s =28.291, P =0.000). Rate of staining lymph node were
97.9 percent. No parathyroid glands were found in the black stained tissue. Nine mis-cut parathyroid glands
(7.0%) were observed in the control group, while 2 (1.6%) in the trial group (P <C0.05). None permanent
hypocalcemia and PTH decrease were observed in the two groups. There were 10 patients(31. 3% ) with temporary
hypocalcemia and 9 patients(28. 1% ) with temporary PTH decrease respectively in the control group,and there
was 1 patient(3.1%) and 1 patient(3.1%) respectively in the trial group(P <C0.05). Conclusion: The effect of
nano-carbon is ideal, and the parathyroid gland can not be stained black. It can distinguish the thyroid tissue from
the surrounding lymphoid adipose tissue and clearly mark the Central District lymph nodes, reduce the risk of par-
athyroid gland injury during thyroid cancer. Neck dissection in the central region can improve the efficiency of
lymph node dissection, protect the parathyroid gland and reduce the risk of postoperative complications.

Key words thyroid neoplasms; neck lymph node dissection; parathyroid glands; carbon nanoparticles

FROPR R 8 J T PN A P e 8 1l PR s % EL

5 34 &

4., FrA B T ORENAT PR R sl ST CT

T BB AR R 1 K A B B TR AR A R ER YT T
ERFARGIT . AR LK R o G 3 200 B )
BE L BN RS B BN A B E S A
RN R . HARNRZL AP LA e R o 32, 5 3¢
B A5 56 RS L NO ] AR i S8 AT R BE K
A g DI T 25 55 7% L S0 IR L 245 5% A% 2 R R R
s e FEMREE A EE N RS . FORIRFAR
T R XU 7 T A S 42477 FRBR 55 it 2 2 i IR 5%
JR D BEAR R 375 A AR B ML AE , i A0 0 22 WL A N7 81
B TR BCARR A UL PR R B A TR 8 AR I R
RT3 B0 W] PR A SRR L S S T M 28K
MREAR , BT L3 ] L B W 0 o A0 B R A5 T
SR — ELH B b 17 B0 A 5 R A0 R A R0 R 4
2R D AT UL AR 55 R 51 e ) O A X R
AR I B AR 3 BTk S MR R, AR i ey PR 4P 4 IR 55
JURATS 2 DRI 1 A 5 0 AT ) X AL o 98 O o TR o T
SR 2 B o A T AR S B S DX R T AR
AN 25 7R B EL T3 £ 2 e i 05 5k 2 AR
PR 55 IR B9 1 T o AS BIF 5 LA 40 K 5 1R S WA D itk
EL 457 B 5 L R TSI 7R BR B AE oNO 9] FUIR R L
Sk WRAEE TR H A L A0
1 #BREFE
L1 I RBER

PEWAL 5t A 1R BE BE 2015-09 — 2016-04 WLIR HY
FEPR MR 7L S DR S8 2, I Bl AL 20 O 3 36 2 R Xk 1

FFAE SRR M S 5 0 M T LR & B R 3 3 v
T 00 B R L85 TR K, b Rl 4, iR IR
HB LB R 7 9, 4K 26~65 %, -1 43 % ;XL
MZ55 20 6], ZE M 2505 7 6] A 2515 5 6 B
AR RS OK R IR B . XA & iR 15 ¢
17 4588 26~70 % 14 43 % AN 545 18 4], 242
257 8 B AT 25T 6 B RE AT H M FARIBIT.
2 IR H A T &Y B 25 sk, R A A 6
FEE R IRE R L HORIR ST AR AL ST
Y28 ) K2 AR S B X G S A HODR AR L Sk R
R4 PR 98 V6 T 48 1 7 AT IR R 4 D) 5k O [ )
3 XU g X3 B 25 9 AR
1.2 FARFE

2 R E AT RS 1 A BRI JRR R R
BBk S5 A S A4, BT Kocher 11T, 4K ¥k U1
Bk KR AL 2k R 3 A3 S L 5 8 AT ULAE RN
SR PR B AR . G A AT A RO e
JE, SRR R AR 1/3 454, BEJE A 1 mL JC R vE
S A RO TR W A N AE A LR
J7 VA B T A8 R AR AR i B orp R 4 3 AR B 8
P M TR AR, HLAE T 5 A ] U5 O AL By, i
A I8 T R AN K T TE A LA SR AR P TR A oS
Be J5 I JC o 20 A e s 1 59 A5 DA B 1 24 W A s L T
FARUEF , T HHE 215 10 min, 5 b g Kb L 45 B
Y J5 AT DR R 4 U0 B AR BB Hh g X9k B 45 9



%2

Ao R R . AT IR R 4 U0 B AR SO e IX
WMEEEEAR ., FARM R —HEEMTT,
1.3 WEHEIR

2 2l I X AR A o SR 1T B A R A
THEION A rh gl DXk B 5 S B0, A DB A S H R 2
i W £ | B - G AP PR I S 1 NI S S A
FAR R YL 21 0 () bk B 285 5 i, 4 W AT T HH AR 5%
B, K 2 20 F RIS 3 d PR I AT 1 o0 L IR 58
MR (PTH KA T H TR & BB T T
R 0] 12 W7 A — 3 PEARAS INUE . #7 PTH KSR R ]
W R B B R S IR T RE DGR . RS Bl T L 43
Kl 2 g A 1A H 6 A~ H i ss F1 PTH
K EARIGE 6 A H B EJEA 1085 KT B, ]
W A IS AR 7 RS 6 N AR
PTH 7KF T B, 7T 2 Wi ok A P W IR 55 1R D) g
WA .
1.4 Hitegib

K H SPSS 22. 0 48 1 27 344 X B A7 B4l ik 3
oM PR W R 2 £5 #R,EFEESSDY
AWAT ¢ K, THECRORL R A o SRk AEdE S
BOG 5 A K UE «=0.05,P<C0.05 N ERHE

A2, . 9K R R B IR TE FOIROIE 2L Sk BRoss AR o 9 B2 BF 52 o 167 -
TR S,
2 HR

TR 2H HE AR 2 B0 T HE R R RN R e X
ELEE YL, R B R R B Y (& ), R R a4
FHCIR 25 i S WGk b e o BB Y. 2 R R R
M LEEE . B AL e XV AR AR R e 4
WAL R B 235 MOtk 45, R B YL U LR B 5 AL
W2, 99 oK ok Y bk T 45 BB L R 5y 97. 906 (235/
240), fEBYLF LU R & BLHOIR 55 IR FE R B YL 4
ZUh R B 2 MOHUR 55 . X BE 4L b e X AR AR
LR 164 MOk ES  E R AT R I 9 MCH R
MR, AP RS E S T A (=
8.291,P =0.000), X M 4% D) H R 5% I 9 #&
(7.0%) ik R Y) 2 (1. 6%, 2 41 Hk 55 i
WU R EZRALEIFE L (* =4.274, P =
0.039), 2 203 TC Ik A VARG I AE & PTH BEAK .
— 3k VAR AT I RE X BR 4 10 49 (31, 3%) , ik IR 4H 1
(3. 1%), 2 422 5 A it 5 52 XL (" =8.892,
P=10.003), PTH % B} ¥ pl ik xF /B 20 9
(28.1%) R4 1 (3. 1%),2 HERH S it
B Y (y?=7.585.P=0.006),

as R Sk 7% TR 44 0K e PR 14 IR IR & 2500 87 Sk 78 2R SR A FRORR 55 % 5 b« R 37 S 7 PR Y B3R L 45 5 o« — 0 FOIR R 47
B K e DX S AT AR S B T ARR I 1 (7 Sk 7 R B Y A IR 1 2 RG0Sk s AR B R FROAR 95 D5 - DU 2 AR o ke
XU BR AR A, JR (L H 3k R R UL K L4

1 HEABREFERPR

3 itig

AR, TR R IR I AR R R R T
BT AT 2 P AR B 5E & B 2000—2010 4F i 1]
T HOR R B & R IR T 223. 75 %, 1 81 4%
JRIE R R AL, R L2 o R R FL Sk
PRI B 9 3 3 A ] LA M R BRI S
AT R A v e g BN XK I 25 B TR 1Y
FEIRIT IR R Uk -+ X b L g v L H T
RECRIF AR+ B ARG I & 0E & £ 2

Sy Al AR R B g R TS B A1) B 2 5 T [
REFRME LSS R AR, N W 44k AL
ARBR AT 1T BE & A b e KR B S5 56 78 L R P g R R

A REZ (N HE RS IR LD 25 080 TR SC RS . i I Itk
a2 5 — AR M SR RS 1 sk as , 1
o B2 AT T L 42 S5 e bR 194 e A2 0 o DR I ofE
PR R T 2 A7 17 R 9 L 5 kB 99 15 A 4
L T A Y 57 T R 94 2 245 22 i T 1 F Y
S o I S R NS i B N AP PR N R 7N 5
7R T ST WA 9 L 45 9 409 L 9 A 9K 1 &5 L IR
SR LA K R PR A e . R T LA S
AR E A O GRHE G W 5D 5 O U A%
ik OBCA TR Rk, X R T
BT IR L 45 A RE L5 . Rk (B B R i B AR
AH—ERE B IE, BASA OR8N K A A
Pl 2 T B 3t 1o 55 A P 2H U 4 (0, 396 o H R 5%



« 168 - s I - 45 A e Sk 351 b ) 2%

5 34 &

PR U0 08 KU, ST AR I R Tz N . I R |
LA R 2 3 T T 9 7 O 4 9 A G £ 9 A DG
T (ORS00 ) SRR A 2% L R S B IR IR IR =
ZMET AR, Bt H i FEH T AL
BER AR R E WM EIRIT . U REFE
XoF iYL 85 18 S S AT A 38, o DA 3 N bk L 5 IR
X Bbn e ok HOR ek FH R IR 43 9% L s i 9 9k
ULGh 5 SRR IR B A B A, A% B Bt L &2 2%
S RCE NS W N () B B SR AN 21| VA= S
TR OHE A EL R S5 AT A B W SO T b
TN IR EL S R BB A s QAR B g L BB W8 K A (R 45 B
TERT M 25 b O M A A 3, JoA R RN, B8 &
ZHERE ., ARRIBEEEFRES 1 M RERE
s 24 it B B R L T A S 3 ARURE SR R U R B2
FLBTZ N T FEAN MO R . BT
Yok O T B9 45 W 0 5 2 B bk 45 gL £a R
T G g R rh e R g K e AT R OR
TR I A U028 381 B9 /0N b EEL 4, 28 v ok L 5 00 G
W e AN R E A S B . Yy
A 8 7E RO e R U B 3 A R v R A
K I B S B R S AR B A RS oE A L B B T
AR rRh2z A P M35 E I B 25 3 1V B R i 4] 41
YT 3 T 44 v o BLAG: H 238 FRIbk O 45 480 IS 0 49 W
R IR J5 B & VARG I KRE U . A
KBAR BTSN HAE T B A R4 ik 120 45
PRI S T AR 8 TR eh S ASURT AR G R
P FR A 34 T R G g i ) TR AR N A b B L 3
AR EL 25 DL K v e DR B 45 L DT SRy 96 B &5 3 4
P& AL ) () AP 58 T 39 M AR A IR L S A A
Kok 89S B AR 2N 150 nm, 1 B 40 14 N K 40
JH 14D T) Bt A R 9k XL 00 ML 5 1) &40 TR) B L AR 0
Bk 20~50 nm K& 120~500 nm , & 40K % TG 1%
ok 0L PR B IS PR AEL AT 335 o ik B 4 P B 4
(i) B2 1A A0 EL A X A A B T SR AT 9 oK e AT AT
e Jek S PR o [R) S DR 9 oK e i T AR IR S L
AT HILAA B 5 240 B AR S P TR0 3 T A L A
T ¥ BA 7E K B 4, S BObk B g5 BE e AR BE 5 iR
I dl v e VS bR A R A 5 FO EL S5 R SR,
X R AT B 2 R A e B 2 MOk B 45 A A o
% SR R T 8 5 s 5 e )5 5 S50k B 5 | R BH 2
A O I R RE FH 94 K e 2 SR IR TR] A8 da DX PN 9 1
SIMEATE T8, AWFIE SR s 50 41 A9 ik 2
ZEMYLR Ny 97,9 % B L AT UL, 49 2K s 14 bk L 7R R
A Ry BAR T B g HE DR L Sk R R X
EIE HIROR,

HORSE IR R Z 8N 4 ¥, %A T HRIR TS
il o BRI, B A 2 M. A E A, DR
. b HARSE IR Z A0 F B R AR o 5 5 i R, R
MELT B2, AR HAH 4.1%

f A A7 A L IR 55 IR S, LA B i ) 2% b
S B, A T O R i 2L SR AT I L 45 v 4 A AR
WA . T RS IR 08 A7 1 BRI A
PR2E 5, I RAZ S A B 2 30 A TR H R 5% it
AL 5 R AR ECT S AN, 2 2300 AR TR
HR 55 B A T 000 it R BEai /i 5, 96 6. 700 B9
A HCFRBR 55 R i S0 000, 437 T 00 B vp R AR BT A Y
MO T 2R AN, A AT g DI L2 L A7
T figk v 37 B8 S 1) IR 5% ik 22 B 5% DA ik L 25 T
RO, FLIRAT ORI 55 B9 I 2 45 Bl Sy HOR 55
i 2 TR PR B L 5 O T A BOCR A RS e 1
RBITE O A . A IR 55 R 2 RE 8GR 1Y 55 —
o DA B A 2 A A FROIR 55 R Y 0 Rk
EER A R R Bk, A0 E g3 i A ok T R R
T Bl AR Al o3 ST Bl A AR A T AR 5
F% (3t RO I A R T PR AR S5 R Bt E T 51 2 ) i
PR . Paek 55T A B, FHR R K 2 45
ARSI R 55 BRI B AR T B kAR R B
JELPRUREAT ¥ 47 04 B A VA 9K L 45 I oRg FROAR 25 iR B
TR 45— I DIBR PR Ho6f 3 FEAR 5% i 4
PRI o3 H B 33k BEOROR X F AR 55 g 1 it 151 2 A2
oA e B S PR R AR B ME RE AT BRI B4R SR
PP G 005 AE 4R i R b IR 55 I DR 37 RO O T
B T — 7 Y 1k J L {H DR FG I PR 365 1 IR B R BR . HL
ARl BE G| K — LA BB SR BER™ 2 3 S E
FHE AR - 3 A 28 PR 4 HEOIR 55 Mt AR GE R
Hh 2 A AR BN B4R 5 125 © 2R A 24 AT 5

TAHBSRT, CA PTG S R IR I A R S
FRPR 55 Mg bk 22 A8 19 AR EL 57, OF S #3000k
AR R B0 A8 HEAT 78 B A7 25 DX O3] A 37 R 55 R
5 FUIR SRR TR vz P 40 oK o5 R 8 T S AT
L7 B T A 285 DX 23 AR R 5 T BR 55 i, O [ B
FCER 25 % I 328 AR | B ARROR R 4R VR 5 1 2 H AR 55 it
T RE T I PR IB0R K A PERGR B KUK . A BIF S 45
7R R B P R DX AR A 9 i R Y HUOIR 55
R AR ) RS A P A 2 ] B TR R
FOZH AU 33X 7R G 0K AN 23 HE A TRIR 55 i ot 2 4
B A S R SRR HOR R 2 215 IR 55 iR 4 A
A5 T AR A W X B, DA T 2 R F AR 25 i 1 e D0 XL
W, X SEPR B R T Al g @Ry ARSI
56 A FAR 55 i i U0 3 B ARG T X IR 4 R DAY T
B[R T 9 K 2 i B 24

e 32 A 228 453 £ K 22 5 BOR Wl L R W, 1 T
M DRIXEE , 6 28 2 1, O IR IR 35 K Hp i DL 1) I i
Z—. WA 32 i B R R e R g
O P R R TR A 2 . A ISR S
T8 HUIRBR T AR i i i o 28 1) Y i 15 DR 2 B
TR X IR 22 B g ) SE L 2 RS B DL SR



%2 M TR S % UK B IR B WTE BRI FL S PO A Hh 9 Rt 52 « 169 -

PR EBT 2 15 Vi AT
ARWFFEEE R R A GK R BB IT LR m . R

Hh R R I S RSO O B BT B N T I

RFA,

5% 3k

[1] Cabanillas ME, Mcfadden DG, Durante C. Thyroid
cancer[ J]. Lancet,2016,388(10061) :2783—2795.

[2] Chen W,Zheng R,Baade P D, et al. Cancer statistics
in China, 2015 J]. CA Cancer ] Clin, 2016, 66 (2):
115—132.

[3] 5k A & S IHE, 55, QK BAE cNO 4L 7Y H
PR A T i R A (BT DL R 2 %4, 2015, 36
(2):270—273.

[4] IRV FM L RRE 0, 55, R B 3L Sk PROBE AT HOIR AR
2 ) F R v e Xk B 25 3 R R FOIR 55 R T RE A
T ER F R BT AN AW AR R R, 2017,
11(4).283—288.

[5] McLeod DS,Sawka AM, Cooper DS. Controversies in
primary treatment of low-risk papillary thyroid cancer
[J]. Lancet,2013,381(9871) :1046 —1057.

[6] BT9RL, Eha B . 7 B HOIR IR L Sk bR 98 ) 250 bk (2 &5
R BT AETEDT LT, i 98 16 PR . 2018, 45(20) : 1053
—1056.

(7] Z=sfZE BEmidi, i ¥.5F. 4K IR B SP 7 R
Ji g v o DXk DL 25 3 R T B S RCR A LT ] o
H LR i2 W%, 2016, 20(7):1108—1110.

[8] MR a FERK. M AR 45, 49 K Bk 7 B 50 70 HHOIR i o AR
AR B ORI 58 L], S R B B I K 2% Ak
2017,14(5) :158—160.

[9] T, 24k, W AR, 55, 40K IR B i e TR I 9 B
IR B 5 3 P B I R RE T LT 0. P R R %2, 2016, 28
(9):1230—1233.

[10]

[11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

F M, M, T . K R BR7E TR R T
SEHHAAR PR AT B 5%, 2016, 37
(2):38—40.
B VL w L A R AE L I TR B B OR 7E 45 i
FARBH R A ELT ] 52 IR IR BE %, 2017,18(5)
35—37.
BEOR L VE B, E AL, S ORHT E BT TS R 4 K Bk i
EER B AR 5 B B A p s s T
AR 2R R ,2017,97(2) 123 — 126,
WHUETS , T3 4K e AE ORI FL S R B AR R
Ay B AN E LT, A B IR OR 4g 2% 7, 2018, 19
(5):686—689.
INVINSE B IR WM 5 AR TR T B AR TE R
LUIA R Y B E AR R R LT T H A
T B 24, 2017,31(4) 1207 —209,213.
Paek SH,Lee YM, Min SY,et al. Risk factors of hy-
poparathyroidism following total thyroidectomy for
thyroid cancer[ J]. World J Surg.2013,37(1):94 —
101.
XNIGE U | 0 BE -, A, S TR IR P 48 oK ¢ 3 I T X
FFOIR Bt 98 T A vl HEOIR 55 B B ) AR 0 i 18 AR I LT .
W IR E BEBL R 2 2437, 2015,49(3) 1239 — 240,
RN IR AR R T A v FROR S8 R AR 4 T kAR ] o
[ S AR 4R Ak 2015,35(7) . 731—736.
Zhu Y,Chen X,Zhang H,et al. Carbon nanoparticles-
guided central lymph node dissection in clinically
node-negative patients with papillary thyroid carcino-
mal J]. Head Neck,2016,38(6) :840—845.
M F 2R 50, R, 5. FORIR TR i ) B 8 i
IR B 20 I 3R 28 U A I DR WL [T . B 8 B A
2018,48(7):726—729.

Ok A% 8 #1.2019-07-13)



