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[ Abstract] Objective To explore the clinicopathologic differences between thyroid cancer (TC) in chil-
dren and adolescents versus adults and examine gene mutation, prognosis and risk factors of TC in children and
adolescents. Methods For this retrospective study,84 TC children and adolescents aged <20 years hospital-
ized from June 2007 to December 2021 were included as observation group while 100 adult TC in-patients dur-
ing the same period as control group. The similarities and differences of clinicopathological characteristics be-
tween two groups were compared. According to the status of gene mutation in observation group,they were divid-
ed into BRAFV600E gene mutation and wild groups. Correlation was examined between BRAFV60OE mutation
and clinicopathologic features of TC children and adolescents. Observation group were divided into recurrence
and metastasis group and non-recurrence and metastasis group according to whether or not there was recurrence

or not. And the risk factors affecting the recurrence and metastasis of TC in children and adolescents were ex-
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plored by univariate and multivariate analyses. Results The number of multiple lesions(36.9% wvs.22.0% ) ,
the number of bilateral lesions (34.5% uvs. 11.0% ) , pathological diagnosis(81.0% vs. 31.5% for papillary
thyroid carcinoma; Thyroid micropapillary carcinoma 11.9% wvs. 60.5% ; Other 7. 1% wvs. 0% ) ,lymphatic me-
tastasis(67.9% wvs. 42.0% ) were statistically significant( P <0.05) ,and gender(22. 6% uvs. 28. 0% ; Female
77.4% vs.72.0% ) , blood type (A 38. 1% wvs. 26.0% ; Type B 21.4% uvs. 30. 0% ; Type AB 35.7% uvs.
36.0% ; Type O 4.8% vs.8.0% ) ,type of surgery( total resection 84.5% wvs. 80.0% ; There was no significant
difference in BRAFV600E/TERT/NRAS mutation( P >0.05). In the observation group,the lymph node metas-
tasis rate in patients with BRAFV600E gene mutation was significantly higher than that in patients without
BRAFV600E gene mutation ( x* = 6.497,P =0.011). Follow-up showed that 11 patients in the observation
group had recurrence and metastasis after operation, while none in the control group. The recurrence and metas-
tasis rate in the observation group was 13. 1% higher than that in the control group,and the difference was sta-
tistically significant( P <0.01). The observation group was divided into recurrence and metastasis group and no
recurrence and metastasis group. The results of multivariate analysis showed that age was an independent influ-
encing factor for postoperative recurrence and metastasis( P =0.014). Follow-up to October 31,2022 ,84 cases
in the observation group and 100 cases in the control group had no death. Conclusion The proportion of mul-
tiple lesions, bilateral lesions and lymph node metastasis is significantly higher in children and adolescents with
TC than that in adults with TC. The proportion of papillary thyroid microcarcinoma is significantly lower than
that in adults with TC. Lymph node metastasis rate in children and adolescents with TC with BRAFV600E muta-
tion is significantly higher than that in wild-type patients. And age is an independent factor affecting recurrence-
free survival in children and adolescents with TC.
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DOI:10. 3760/ cma. j. cn101785-202202019-011

DA 5 DL IR S S0 1 g, FPER g 2 i
AR I EE L Tk B B AR B R 2 AR AR
LT SN N R B IS R AN N TR NN
PRI A0 o JLEE BT AR AE Oy HAR I 6
FREIR A AT 05 By HCIR IR R 3 19 1. 8%
ZEAT T/NT 10 4 )L RUR IR s 0 Y 4
g TRWISWIEOR A il 3 4k L3 K75 /D4R
PRI K AT I T o 5 N AR
AN, LT 75 /DA HUIR R B A AN 5 O B
RIS SRR MZ BN T
oy AT RERE BRI AN AR e AT, 2 T R AR B
OB BETT M A AN R . PR, AR
WAE T LI S 75 A4 BRI B A 23R AT
MR AT R AT L B T AR HUR IR 1
s R IR . S B , W1 RS B AR Y
Sl H oA L2 e 75 /0 A7 FOIR I 1 5 TR 2 A2 1
WIS UVER VWA SN N A IS ENSE B I W e e i
R Ol PRI SN T PR 2%

RABETTE

— RV
A5 o B BRE B 52, 40 A 2007 46 6 A %

2021 4 12 F 28 ZE 72 B K24 PG 5 1 B (3R 1Y 84 49
JLE R DAE (<20 %) HUAR IR 28 8 VR S 5%
U AR DR <20 ¥ ; Q& E£E
HUR MR P 2 L3E R BRE2I T 16 1 5 @44l 412 1k
Jpa B 2E A R IR I s OB A2 W ok HEIR g
OBEARNS MY N (A 18 & B H A4 %, K
AR E I ANEE) BB AR E . HEbRbR
e OIRIRFRA 2 QB DREVIE S @FIFH
bR 3 DA &M AR IR E . A EFE R KF
PO T S B [R1SG Y 100 451 B8N H DR B8 £8 3 A %t
HELH . MARRE: DFER >20 % ; QZH L4k
PHEEZ W R BRI R s O Uz W BRI, 4
AR DFBFE AN IS ZBNERE . HERRPR
HER] I o WEEFT A g8 A BB AR PR | I 7Y L 2H 2
S ER AT Y AR SE AR (RS 2 e B i bt
KN AT TR ARGEHEBEE KO
A AENE BUAE I PRIGERE, 4341 A 21 58 38 I AR s B AR AR
(5l B LB 4 R ARG BRAFV60OE JE [H 58 7%
LAY T 578 4L A EFHE 4, /3t BRAFVGOOE 5875 55
NS 2 £ e AR BRARRAE (R A SR . AR B L 4 AR
FRBE K NERIEBAMIEE REBH, K
SRS I A (B SUA R 2 TR B R UL RS AL
B ARSI R] . ASESE T SR A S B R R T A



262 - aBR/N LS 2 2023 4 3 A 22 5% 38 J Clin Ped Sur, March 2023, Vol.22, No.3 [ EERRGD

P e (3 25 5 2% B L3 i (XJLL-KY 20220428 ) ,
ILRE B Z MG S

— ES

AR IE 2 R th 20 2 L AR S
AR B T 4R 2H 21 ( World Health Organization, WHO )
HUR BB IZ W AR HE ATt 20 o FCR IR 3Lk R 98 (pa-
pillary thyroid carcinoma, PTC) . HI R iR € 9 IR 95
(follicular thyroid cancer, FTC) | R IR 86 #5985 ( me-
dullary thyroid cancer, MTC ) L) K BIR IR K 43 b 9
(anaplastic thyroid cancer,ATC) ,

SR PR B all

F AR B i BB A1) A Iz 1k 7] 6 % FE AR R 8
D27 J [ BRAFV60OE . TERT L)}t NRAS #4765
W, WBRAFV60OE J [H] 5 747 ki il : >k F| ADx ®-
BRAF J PR 548 4 0 150 6 (S 1] SEA8 A R BOAT
MRS ) 4T BRAFV60OE 1y 49 4 234k 24 46 I
2ok DNA S 240 WA R Mk I S, A 52
I £ B PR 14 26 2R 58 ( quantitative polymer-
ase chain reaction, qPCR) X} #2 Bt DNA # 47 i & %
" @TERT SR 55 R - R JH 3 A Bl 5
J ( polymerase chain reaction, PCR) % R % 5 TERT
Jasl+ C228T F1 C250T %87 . L1015 R 5'-agte-
gattcgggcacaga-3', I [n] 5| ¥ i 5'-CAGCGCTGCCT-
GAAACTC-3', PCR ¥ A1 E M :95 °C 5 min x
1 fBFF:95 °C 25 s.64 °C 20 5.72 C 20 s, x 15 1§
;93 C 25 5,60 C 355,72 C 20 s x31 ¥, H
VK5 8 F ABI3500x1 Dx J:[H 374X ( Thermo Fisher,
USA) Xt PCR =4 AT Sanger Jll 5", (DNRAS 3t
SR . DNA 5855 i AmoyDs @ NRAS %
AR M3 7] &5 ( Amoy Diagnostics, Xiamen , China ) #f
1T NRAS 587540, 18] PCR FIR-EWHMA S L
DNA, 5&EHER PCR ZZ g Fl DNA SR 5 7, PCR 1/
FR4PER I PCR S2304E ABI 7500 52X ( Life Tech-
nologies, Carlsbad ,CA , USA) 47, M FAM(5/6-¥&
FLPZ 2%, 6-carboxy-fluorescein ) Fll HEX ( 75 %4-6-FF 3
G2 ,5-hexachloro- fluorescein ) Il B INEZGE S,
HE FAM Ct {55 NRAS 8725185

NS

BEVTIN B SRS 1A 3 A6 A 4R,
2 AFEHNS AR MR B S A TO R B R RS, AR IR
BEVTAUE H 12 2022 4210 31 H [R5 b bl
Vil 12, LUSIRIBOR J5 2 A B A 1Sy T E B

TGt A

Joi [ SPSS 23.0 fi1 GraphPad Prism R4 5 #E47

Giits b e IMEZS BT+ RRR ] « 5
S, 2L IA) LU SR M ST REAS ¢ R TR R
X Bl A B LB 2 (% ) Fo , 4L U RER T X A
o i1 Kaplan-Meier A= 77 43§ 77 i 2 i A= 77 i
L, ZHENPHEA Cox HIH, P<0.05ERH
Gt L

— AR

NLEEL 84 ) F 3 5% B2 100 ) FB 5 A L, T
HAAERIERRAE R B2 Wy ik 2S5 Oy 1 2 R A
it (P <0.05) , FEPE A T AR A
BRAFV600E .TERT .NRAS H:[H 5875 )7 i 25 R % A5 48
AR (P >0.05) , AR 1, WL 8 E LR 40
A3, LR R B S T B MR E 2k
gkt Ut B bk B 285 5 % L A5 B S o8 1 o) R
[N LRSI DN IN S DS IN Y e AN (SR UE =4
2 HERAR G NFLS R 1 A9 B S A% R A

T UL SR SR A L

BRAFV600E .TERT J% NRAS 3 [H J2: H IR I 96
Fp LA ZEARSE R . K 1 R, MR AL AN BE 4 AR
#H BRAFV60OE 5375 AR RL, LB 41 BRAFV60OE 5
AR Ny 82, 1% , X B8 40 BRAFV6OOE % 7% R hy
84.0% , 22 7 IG5 L (P >0.05) . NRAS JE[H
FEXREZ L RIS REZHL R (R 28 A8 385300 R 1. 2% Al
1.0% , 287521 %) NRAS Exon3 Q61X 2825, Ct {14
57k 20. 62 F125. 1, TERT JEPR X BRZH A 28 A8 46
H2.0% , FEGARIEH AL T ATG TS 46 137 53
¥ - 124, —146) kb TERT J3 31 F X C228T %
A5 W AR W, TERT FEFI 2875

Fi i BRAFV60OE R 587 5 84 1 W52
BE I WA (n =69) FIEFAEL (n =15) , /381 &
PGSR L5578 R LR B3 T A4 () =
6.497,P=0.011), W32,

= SR R E R G DL B e R 2R

BT 0, WS ZH 84 9] AR i i 3 TR S T
HEEA T3 B, 11 Bl KGR, B REB RN
13.1% (11/84) ;% HRZH 100 f51] H AR i o £8 3% o —
B2 K B 58 R e e 2 W]l o TR B, 22 5%
HAEGI#E X (P<0.01),

11 52 2 3 B 1 L8 201 A 3 1 Sk 43 AR R IR
Wi, 5 R GRS AR 5 (12,05 £11.63) 4~ H
RSB FEIHER (5/11) JarE(2/11) (HHEIL(1/



B 5 UshRigE 2023 4 3 B 22 %5 38 J Clin Ped Sur, March 2023, Vol.22, No.3

L) MK AR (3/11) o AREZ A S SR WA 4 A
HOINE R UM IR Lt BRI
R AF PERIH NRAS FER 5875 Sy RS 4 1 AR
JR R REEBMER R (P <0.05) , W%k 3, 5<10

=

MK

©263 -

B EJLATEE 11 ~20 2 1) 8 AR R IOt @R A7 R
Wl AR Y E JOE AR AT RN T i, WLIA
Lo ZIRRIIHTER R, RS K57 (1

AR (P =0.014) , lL#& 4.

&1 JLE LS D AERURIE 5 RN R I R OR L[ (% ) ]
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Table 3  Univariate analysis of prognostic factors for recurrent thyroid cancer in children and adolescents(n)
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Table 4 Multivariate analysis of postoperative recurrence for thyroid carcinoma in children and adolescent
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Fig. 1 Univariate analysis of PFS survival curves for thyroid carcinoma in children and adolescents
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