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Abstract

Key words

Objective: To investigate and compare the efficacy of using nanocarbon tracer technique and modified
endoscopic-assisted thyroidectomy (Miccoli surgery) and their parathyroid protection effects in total
thyroidectomy for patients with papillary thyroid carcinoma (PTC).

Methods: The clinical data of 117 PTC patients undergoing total thyroidectomy were retrospectively analyzed.
Of the patients, 31 cases underwent nanocarbon mark during operation (nanocarbon group), 56 cases underwent
modified Miccoli surgery (Miccoli group), and the other 30 cases underwent conventional surgery (conventional
group). The surgical variables, pre- and postoperative serum levels of calcium and parathyroid hormone (PTH),
postoperative scores of visual analogue scale (VAS) and numerical scoring system (NSS), and the incidence of
transient or permanent superior laryngeal nerve (SLN) and recurrent laryngeal nerve (RLN) injuries, as well as
the occurrence of hypoparathyroidism, hypocalcemia and tumor recurrence were compared among the three
groups.

Results: The preoperative data were comparable among the three groups. The operative time was significantly
prolonged, but the length of incision and intraoperative blood loss and amount of postoperative drainage were
significantly reduced in Miccoli group compared with the other two groups (all P<0.05). There were no significant
differences in number of [ymph node dissected and length of postoperative hospital stay among the three groups
(P>0.05), but the number of metastatic lymph nodes detected in nanocarbon group was significantly higher than
that in conventional group (P<0.05). On 1 h to 7 d after operation, the serum calcium and PTH levels in both
nanocarbon group and Miccoli group were significantly higher than those in conventional group (all P<0.05),
while no significant differences were noted between the former two groups (all P>0.05); the VAS scores in Miccoli
group were significantly lower than those in the other two groups, and in nanocarbon group were significantly
lower than those in conventional group (all P<0.05). There were no significant differences in serum calcium and
PTH levels as well as VAS scores among the three group at one month after operation (all P>0.05). At 3 and
6 months after operation, the NSS scores in Miccoli group were significantly lower than those in the other two
groups, and in nanocarbon group were significantly lower than those in conventional group (all P<0.05). All
patients were followed up for 18 to 41 months. There was no significant difference in incidence of SLN injury
among the three groups (P>0.05); the incidence of RLN injury, hypoparathyroidism and hypocalcemia in either
nanocarbon group or Miccoli group were significantly lower than those in conventional group (all P<0.05), but
all showed no significant differences between nanocarbon group and Miccoli group (all P>0.05). The recurrence
rates had no significant differences among the three groups (P>0.05).

Conclusion: The nanocarbon technique and modified Miccoli procedure can both effectively protect the
parathyroid function in total thyroidectomy for PTC patients. The nanocarbon technique has better thoroughness
in lymph node dissection, while the modified Miccoli procedure is more minimally invasive.

Thyroid Neoplasms; Thyroidectomy; Parathyroid Glands; Postoperative Complications

CLC number: R736.1

PR i 2 i PR 06 L Sk 9090 2 P e g, LU

i TR S I R R AR 2 40 A Y A R BB

R R LSO 988 ( papillary thyroid carcinoma,
PTC) BhZhl, Ai80% Ll b, Hrde ik [ 45
R IR . FARE SRR PTCH E
I, EHRBETIBRAR (total thyroidectomy,
TT) BEA T R X457 4 (central lymph node
dissection, CLND) B B A KFH2PTCHE A FE
WA AR, BEE T AREARMER, B

© WA )T i [ & F I F 2P H

AWR TR, [EAG RS RINBEREM (fifRH
55U ) S P SRS 1 A 475 2 IR AR i A B R
PEEHMERET S PR, e R IR S5 AR ) R A
ARBRAP R FE BT B o B R Miceoli T A — F
B B /U1 O HR IR TR, B 1 2 0T IESEH
T3 7 HUR e 22 A 30, (HEUD ST KO
MRS BRI R AR 15 T 299 K 5 TR Ak YOI 4 SF 4

http://www.zpwz.net



511

TR, SRR BE Miceoli BARZEFIRIRALTRIE 2 R AR VTER A ik i L Bk g 1395

PR S50, O T BRI TR BE 8 42 &
UNWEE R 6 S & SR DR B SR TN S 1]
AR BATBRRAE T . AW S B TSR
Miccoli AR 5L G0 T AR L 94 K 5 7 ORI T
PTCHYZR KO HUR S5 IR DI BE AR, 5 7 I PR
IR S, ST .

1 ABSHE

1.1 —fER

WeHE20154 1 H—20174 1 A 3 18] 76 3% Be £ %
TTIRITMPTCEE 11 THIVE M BFR AT S . BB TE
& HUR TR A S il K nT BB I RRE TS A M kR
AR 2B 0 R R A o AR AR 204 R 9 oK ik 4]
Cgikmpric, 314]) . MiccolifH ( Bt B Miccoli

AR, sefl) FrEMA (FMFAR, 306) . %
AR . MO IR FE L (BMI) | MR KAR .
BIHEARLRHARME R (hashimoto's thyroiditis,
HT) . MEALE . T W %NS 8. CLNDIE
BLEARE TR R, BRI E X
(¥P>0.05) (F£1) .
1.2 MNSHERERE

DAAFRAE : (1) 28 ARHT 28 /B S5 o BEAG A
ESZHPTC; (2) 4R =184 5 (3) WK 332 L #i
FA; @) RFTMLEPTHA M A AEIEH 5 (5) A%
I R B8 R 2 . HEBRBRIE : (1) RATE S S CTH A
PRSIz R (2) A I H ARG R
(B) Gt TN . RELINAMZ T RHF; 4) 4%
2R 53 U0 BR R B IR DT ER R 5 (5) AR
O Z AN IR YT o

F1 BHEHBE-MABLLE

Table1 Comparison of the general data among groups

kL kB (n=31) Miccoli 41 (n=56) HHAL (n=30) Fix’ P
IS (x+s, %) 4532 +6.73 46.82 £7.21 44.19 + 6.58

< 45 14 (45.16) 23 (41.07) 12 (40.00)

=45 17 (54.84) 33 (58.93) 18 (60.00) 0-196 0-907
PG [n (%) ]

B 6(194) 10 (17.9) 8 (26.7)

@ 25 (80.6) 46 (82.1) 22 (73.3) 0965 0.617
BMI (x5, kg/m®) 2231+ 145 23.41+1.75 22.87 +1.62 1.171 0.205
i KAE (x£s, em) 1.33 +0.32 1.38 + 0.31 1.25+0.29 1.746 0.179
HT[n (%) ] 3 (9.68) 8 (14.29) 4 (13.33) 0.389 0.823
Jigga 7 [n (%) ]

PR B 18 (58.06) 36 (64.29) 20 (66.67)

PAMN £ % 5 (16.13) 11 (19.64) 6 (20.00) 1.891 0.756

A 8 (25.81) 9 (16.07) 4 (13.33)

JigeE T 533 [n (%) |

T/T, 10 (32.26) 22 (39.29) 11 (36.67)

Ty/T, 21 (67.74) 34 (60.71) 19 (63.33) 0.424 0.809
JigeE N o [0 (%) ]
eN, 22 (70.97) 39 (69.64) 23 (76.67)
eN, 9 (29.03) 17 (30.36) 7 (23.33) 0.490 Lt
CLND 775 [n (%) |
K] 21 (67.74) 38 (67.86) 23 (76.67)

XA 10 (32.26) 18 (32.14) 7 (23.33) 0-834 0.659
BVEIE n (%) ]

Kif 4 (12.90) 22 (39.29) 12 (40.00)

1R 15 (48.39) 31 (55.36) 17 (56.67) 3.560 0.469
2 K 2 (645) 3 (5.36) 1(333)

1.3 FARFA*® BIT . Il F2~2.5 cm BV 4~6 cm il

Prf B YRR & SRR T PR, B
LN v o R VARSI D R - VP B e ) I
RIS U . (1) GR B AL SR 9K DR BR HOR
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LG5 B I S i A Y R B B AR, AR R
DA o] LA LA I o E o TR IR IR KIS, TR
b J8] R R 2 500 S A 290, 1 m LAk o ok %
AR RPN, B A S B o A DU AR A R TR A
TRl Lk R L b AR 3R . S8 U S
J S B LA 2D A e 1 SR LA B A oK e T
FORBFRYL, 5~9 mini B AT ULEE 25 kL JE 1R ik
5 MMk A WA, VRS IR W, R AT R S
PEoR B IR, SIS 8 minZE Ay R FHHE A 1K
W ¥ U0 O T AT RO R 0E D BR L U BR 2L 2%
PRE AT, 2 WA R R S B CLND s JnR
Y A P A A 4 7 XU b e ) g v R A B 2 i
T U B o DD, 3 U0 JBORH ) it 2 206 2 P TS R
9o JL A0 UE S Sk PTC UL AIN A X680 e i 17 Bk LA B R A
CLND ;U AR Hi 75 2 3 XU A et S T g 5 0 i
it TT - U0 Bk 2 205K 2 5 BG4, 12 W D U S
P 98 5 S AU CLND 5 4 i 8 422 3 ol 35 sl 457 1
W 7, ) S e U AR D BREK & CLND . CLND
B YT FEL A PR A0 22 i R, A0 D) B = 251 5l ik
BEPI R rp Y B bk 2 A R B R 5
(2) Miccolidl: Lhtithk R MiccoliFRiGIT . &K
HYLE 12~2.5 em . GRTIET RSN E2~3 cm
BT, BRI HZ2~3 em, HitED B
B PR R A R UL IVL ] B, AL BT 242
P EWSM- T B i el B PRI, &
AN B TE B LT Y R B, 78 53 % B iR
BRSNS, BN LA 5] 8% B A T AR IR
M E 3L SRR AR S B, E EAURES T
SRR B R 25 IR A it R T kR R b2
IET B ORAP o AR T B 715 B0 e R B bk S
BT BRI B SR, DD BR AR A 2 98 VR i BEAG
A, UESE N PTC)E HEAT MR 1 28 A 3 O 5870 W %
S M CLND 5 AR Fi 5 75 U0 g &, S b
ey VR BE G IR, V8 VA BRIE S N PTC A FRAT X
M4k 30 K2 CLND 5 A HIF £ 75 WU 8P i 35 B 4247
XU 42 9] 2 CLND , - AR v 32 B8 ] 3 £ 4 PR 55 it
(3) WM A . S M T RIGIT, RAEIEAF M
K, RAT R HA KBS R . P A B
6] 2 oK s 2, f i FOIR IR IR AR IS L it o ORI b
BEIE) B, LR OIR 0 7 40 3 88 2 7 58 ) % B R B .
FUHARJEH TR O E IR, BN E
Tio KM SHLIT8EG SN, KD 017 &
WEES A . BT A TR i [a] — 4 HUIR IR T R 2 56
FEMFEINEETEN (FARZER>5005K) .

© WA )T i [ & F I F 2P H

1.4 WMEIEHR
1.41 —fEL SITSHAMEEEAR. o
KB FAREE, Al . RE510EMAE
A3 B s 1]
1.4.2 ©w45fhF PTHAL 0S4 AR ARG
LhAI1.2.3.7 dLAK 1A H DU i85 i3 PTHAE
PTH IF % £ % {H 10~69 pg/mL, PTH<10 pg/mL
o W 2R e, i 4% O B 2.03~2.54 mmol/L, LAl
5 <2.0 mmol/L HI & N AILES MLAE .
1.4.3 % R4 KRB PE 5> (visual
analogue score, VAS) PTEMMARIEE RSN, 0. T
i, 10 70 R, AHTERGE 1ThS 1. 3. 7dK
1A H i AT ) .
144 ok EE RHABFITSRES
( numerical scoring system, NSS) PEA AR J5 A9 I
PRI, 00 Mi2s, 10 0 Widr, HBIEARE 3.
6 ™ H 1757
1.45 5tx% ARJF1. 3. 6 NHIMITTT2HE,
R 6 A T2 v sk G . s R 1k, Bl
Vit bR 2018 4F 7 H o RJHE 6 MHEAE 11K
FCRBR T BE . DR DX B s XOR2 L, s s 4t
AT 5% I L 8 D S it A e s TR A, DR R
B8 8 S BRI 2 Kk . 0 SR R S B A
P a gk A PEME 2 (superior laryngeal nerve,
SLN) $it 5. Mk & # £ (recurrent laryngeal
nerve, RLN) i3, B 25k . (RE5 MLAEE M. 2
WrdniE: (1) SLN $ifh. A5 B LRERE . A
PH R ARRE AR s M P S 7, RO S R U i
B, PR ROKEHRIE . MR ;2T dEME B
A IE 5L A A st iE s A2 BR Y. (2) RLN #if. i
PUFE M TR L PR R A ak = B AR RE AR AF 4R iR
G A UE S 7 A AL TR T AL SR T AL, TR
Sz e s B T U 7 [ AN gl . (3) F SR i
PTH<10 pg/mL; (4) fRE5IMAE. 11155 <2.0 mmol/L 5%
PEARESRE IR (DS R DU RRA . %) o LLTh
RE PR A B A6 b 5 i RR LI [B] 40 A P (< 6 1 H)
MK AME (>6 4 H ), ARHTRIA AH R RE AR 557 5
H RN WibrifE N .
1.5 FitF4bE

K HISPSS 19.0G8 324 FAF it A7 5t o0 #r . t
HRR LB hrEZE (v+s) £on, AN
R B ELUGIE (A0%E) [n (%) ]
FoR, WEM x M, P<0.05KESH %%

X
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2 & R

21 FA—MBERILE

gk  HCLND 2978, F B
(9.58+1.63) M/, FHrhsz Rk 455784
(26.26% ) ; MiccoliZlCLND {15004, F
¥1(8.93+£1.59) #/f, HrhzZ R 45107+
(21.40% ) ; WHMACLNDIF264H, F1Y

(8.81+£1.52) #/f, Hrhzz Rk 45454
(17.05% ) . FHAMEEE AR LS ITF257
(P>0.05) , {HHK 7 Bk E L5 R B
T4 (P<0.05) o Miccolidd T A a] B &
KFgRkmal . %4 (¥P<0.05) , Miccolidl
PIO R EE R I B R J5 5|0 W T g oK
w4l WA (¥P<0.05) , =41 5B A (A
LG 225 (P>0.05) (#£2) .

F2 FBHAFARBEXIERILE (xxs)

Table2 Comparison of the surgical variables among groups (x+s)

Eiztia0 YRR (n=31)  Miccoli 2 (n=56)  #H4L (n=30) F/x® P
CLND ¢ (# /%, x+s) 9.58 + 1.63 8.93 +1.59 8.81+1.52 2.232 0.112
Z 2B n (%) ] 78 (26.26) 107 (21.40) 45 (17.05) " 7.036 0.030
PIOKE (em, x+s) 5.63 +0.34 4.12£0.31" 5.54 £ 0.427 258.301 0.000
FAREE] (min, x+s) 98.42 + 20.13 112.45 +23.17" 102.63 + 17.85” 4.977 0.008
A (mL, x+s) 48.96 +5.74 32.36 + 5.64" 52.25+6.817 137.587 0.000
AJF 3d 51w (mL, x+s) 38.05 + 12.94 30.32 + 14.56" 38.12 + 16.84” 4.028 0.020
AJGHERBERE] (d, x+s) 5.11+134 543+1.22 571+ 1.56 1.521 0.223

He 1) 59kl tbis, P<0.05; 2) 5 Miceoli 41 H%, P<0.05

Note: 1) P<0.0S vs. nanocarbon group; 2) P<0.05 vs. Miccoli group

2.2 RET/FMmME5F PTH Eb %%

2% 2H K Hi I 45 AP T H K S L % JC 483 o 25
5 (P>0.05) ; —4ARJE1 dilil i PTH M %
IRE, i 45 0 78 R J5 382 R ¥ 2 B AR ; 90
Kk H 5 Miccoli 2l R AT ARG MLES AR W42 &

X (¥P>0.05) ; RJ51 h51, 2,3, 7d, 4
KB . Miceolid I 55 M PTHH W & T % AL 40
(¥1P<0.05) , FKkmA MMiccolid] JCH B 22 %
(P>0.05) ; A1, =4 Tgit#E%
(P>0.05) (#£3) .

*®3 FHHAFARBIFMESF PTHELE: (x+5)

Table 3 Comparison of the serum levels of calcium and PTH among groups (x+s)

15k Ykl (n=31) Miccoli 41 (n=56) HAL (n=30) Fly® P
1M45 ( mmol/L)
AR 2.58 +0.38 2.57+0.34 2.61 +£0.36 0.125 0.883
VN
1h 2.56 £0.21 251+0.23 2.40 £0.37 2.879 0.060
1d 2.51 +0.23” 2.45+0.22” 2.28+021" 9.166 0.000
2d 2.49 +0.23” 2.40+0.217 1.98 +0.19" 53.183 0.000
3d 2.56 +0.22” 2.48 +0.18” 2.07 +0.15" 64.783 0.000
7d 2.59+0.217 2.56 +0.19” 2.13 +0.23" 51.205 0.000
1A 2.61£0.23 258 £0.21 256 +0.27 0.363 0.697
PTH ( pg/mlL. )
AR 36.82 + 6.43 37.21+7.17 35.84 +6.12 0.407 0.666
YN
lh 29.43 +4.52" 28.85 +4.13" 21.02 +3.35" 43.970 0.000
1d 27.31 +3.84"7 26.01 +3.39"? 18.65 + 3.49" 55.856 0.000
2d 3232 +£4.92"7 31.87 +4.57"7 26.50 +4.15" 16.476 0.000
3d 34.95 + 6.02” 34.12 +5.94” 27.65 +4.22" 16.643 0.000
7d 35.85 + 6.49” 36.42 £ 6.55” 29.03 £4.71" 15.480 0.000
11H 36.31 + 6.21 36.23 + 6.05 34.95 + 5.87 0.524 0.594

E: 1) SARGARFTHE, P<0.05; 2) 54, P<0.05

Note: 1) P<0.0S vs. preoperative value of the same group; 2) P<0.0S vs. conventional group

© WA )T i [ & F I F 2P H
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2.3 FARJF VAS Lb# ek, WHMARGEL hE1. 3. 7d VASE S (1
MiccoliZH RJG1 h'51. 3. 7 d VASH] B ik kuw);*ﬁwﬁ,:ﬁEW%%ﬁiﬁﬁ
TY KM E I ($HP<0.05) , S KRH (P>0.05) (F4) .

*4 BHEFARFVASHE (x+s)

Table4 Comparison of postoperative VAS scores among groups (x+s)

Y NELIE! ka4l (n=31) Miccoli 4 ( n=56) I (n=30) F P
1h 3.1+£0.5 2.8 +0.6" 44£0.7" 70.756 0.000
1d 2.9+0.6 2.6+0.6" 42+0.7” 65.545 0.000
3d 20+0.5 1.5+0.6" 3.0+ 0.6” 66.403 0.000
7d 1.8+0.5 1.0+£0.5" 2.1+0.77 44343 0.000
14H 0.9+0.3 0.8+0.3 0.9+04 1.354 0.262

T 1) SRR, P<0.05; 2) 5 Miceoli 41H#Z, P<0.05
Note: 1) P<0.05 vs. nanocarbon group; 2) P<0.05 vs. Miccoli group

2.4 FAKJF NSS L& R AE A (¥P<0.05) , S KRA K, W
MiccoliZl R 53 . 61 H BINSSH] AL F 44k ARG, 610 AINSSE E (P<0.05) (F£5)

®5 BHEFARENSSILE (x+s5)

Table 5 Comparison of postoperative NSS scores among groups (x+s)

A J5 B[] ka4l (n=31) Miccoli 41 ( n=56) TR (n=30) F P
31MH 75+1.1" 62+1.2 8.0+ 1.5"% 23.205 0.000
6 ™A 42+0.9" 32+0.8 4.6+0.9"? 30.394 0.000

H: 1) 5 Miceoli 41148, P<0.05; 2) S590Knc4lHbEs, P<0.05
Note: 1) P<0.05 vs. Miccoli group; 2) P<0.05 vs. nanocarbon group

2.5 REHRIELRE Miccoli L RLN 5% . B 32 Jok A1 455 1 4 % A R 0

BT A B B AR A Bl VT, a0 oK s 2 B 35 R 1) BART M4 (¥P<0.05) 5 BRF HL4L 14 H Bk
M 18~401H, FH (32.1+10.1) DH, MiccoliZH APERLN (Mg ERILYIBR ) , Hpmadif &
18~4141H, F¥ (33.2+7.9) A, %M4 BIFARIG6ANHNIKE ; 99K . Miccolidl &
19~390H, ¥ (32.8+9.0) ™NH, SAMBEY () 155 S PTHZ 72 R J5 14 H WK 2 1E % KF,
B G2 % (F=0.156, P=0.856) . —41# AL L) A B SR, 1 R S M AR i E
TCIE I PR3 . BB IR AE S AE TG ) . A ZHSLN T Ak A A HIEYY . SHEREER LS
Pt kARG 25 (P>0.05) , 99Kl . HeEE L (P>0.05) ($6)

®6 BARFHRELR [ (%) ]

Table 6 Comparison of the incidence of postoperative complications among groups [n (%)]

EiEtia Yk (n=31) Miccoli 41 (n=56) HAAL (n=30) x° P
SLN #4755

Bt 1(323) 0 (0.00) 2 (6.67) 3.549 0.170

AN 0 (0.00) 0 (0.00) 0 (0.00) — —
RLN #5i7

B 4 (12.90) 1(1.79) 6 (20.00) 8.216 0.016

AN 0 (0.00) 0 (0.00) 1(333) 2.925 0.232
FH S50

B 3(9.68) 5(8.93) 9 (30.00) 7.784 0.020

AN 0 (0.00) 0 (0.00) 1(3.33) 2.925 0.232
AV I i

Flingis 4 (12.90) 5(8.93) 9 (30.00) 6.862 0.032

AN 0 (0.00) 0 (0.00) 1(333) 5.901 0.052
2Kk 0 (0.00) 2(357) 2(6.67) 2.060 0.357

© AR )T F 5 EANF AT http://www.zpwz.net
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3 i it PE I BAR T K 58 4L, NSS4 &

FEOR 55 B el T B A O [ A R AR S
P, FEAZGTT+CLND I R o A1 72 4 L3R ik i
SEMi VI bR S  H fE, FBOR SR I AR 5T
T, JEALOR B = DA R A FORR 55 R 2 R
FOR AR A J5 W 3508 & AR e X, RIGJLPAR
23 B AP B 5, b, FETT AR A e v
U I O 47 B OBR 55 B B L i AR 2 224 wir B IR B A0 R
B= A AR I E N A

94K e ELAT B I AR L AR, LB 4
M, AT S X ORBR Rk A L kLA
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