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Abstract ; [ Objective | To investigate the correlation between ultrasonographic features and cervi-
cal lymph node metastasis in papillary thyroid cancer (PTC). [Methods] The pre-operative ultra-
sonographic findings and post-operative pathological results of 968 PTC patients were retrospec-
tively reviewed. Univariate and multivariate analyses were used to evaluate the relationship be-
tween ultrasonographic characteristics and lymph node metastasis. The receiver operating charac-
teristic curve (ROC) was used to evaluate the efficacy of ultrasonographic features in diagnosis of
lymph node metastasis. [Results ] The sensitivity and specificity of pre-operative ultrasound diag-
nosis of PTC central lymph node metastasis (CLNM) were 20.2% and 83.2% ,respectively. The
sensitivity and specificity of lateral lymph node metastasis (LLNM) were 84.1% and 88.7% ,re-

spectively. Multivariate analysis revealed that male sex,age <45 years,tumor size >1.0 cm,and
calcification were risk factors of CLNM (all P<0.01);age<45 years,tumor size>1.0 e¢m,located in
upper pole, calcification and A/T=1 were risk factors of LLNM(all P<0.01);male sex,tumor size>
1.0 c¢m,located in upper pole,calcification and A/T =1 were risk factors for skip metastasis of
neck lymph node(all P<0.01). AUC of ROC curve was 0.812(all P<0.01). [Conclusion | The ultra-
sonographic features of lymph node metastasis in PTC patients are characteristic, which are of val-
ue in improving diagnosis.
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Table 2 Ultrasonographic and pathologic results for LLNM

in papillary thyroid cancer patients
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Table 3 Univariate and multivariate analysis for lymph node metastasis with

statistically significant variables

Univariate analysis

Multivariate analysis

Variables
LNM(+) LNM(-) 2 OR(95%CI) P
Gender <0.001 0.422(0.287~0.620) <0.001
Male 155 59
Female 390 364
Age(years) <0.001 1.993(1.462~2.716) <0.001
<45 317 167
=45 228 256
Tumor size(cm) <0.001 5.377(3.864~7.481) <0.001
<1.0 110 233
>1.0 435 190
Multifocality <0.001 1.649(0.794~3.424) 0.180
Absent 352 347
Present 193 76
Location 0.021 1.364(0.884~1.210) 0.675
Upper third 137 87
Mid third 140 149
Lower third 203 145
Multicentric 54 32
Isthmus 11 10
Bilaterality <0.001 1.208(0.547~2.669) 0.640
Present 161 62
Absent 384 361
Shape <0.001 0.565(0.282~1.131) 0.107
Regular 132 162
Irregular 413 261
Margin <0.001 1.312(0.670~2.568) 0.428
Smooth 136 163
[lI-defined 409 260
Echogenicity <0.001 1.720(1.150~2.572)  0.008
Markedly hypoechoic 90 32
Hypoechoic 415 328
Isoechoic/Hypoechoic 40 63
Internal structure 0.007 0.988(0.547~1.786) 0.969
Solid 505 366
Cystic 1 2
Mixed 39 55
Calcification <0.001 3.941(2.837~5.475) <0.001
Present 347 114
Absent 198 309
A/T <0.001 1.187(0.829~1.700)  0.350
<1 233 257
=1 312 166
Blood flow 0.394 - -
No 109 75
Little 301 252
Rich 135 96

B ¥ 7S 2019 5% 25 %% 6
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Table 5 Univariate and multivariate analysis for LLNM with statistically
significant variables

Univariate analysis

Multivariate analysis

Variables
LLNM(+) LLNM(-) P OR(95% CI) 2
Gender <0.001 0.380(0.262~0.551) <0.001
Male 86 128
Female 185 569
Age(years) 0.026 1.664(1.197~2.313) 0.002
<45 151 333
=45 120 364
Tumor size(cm) <0.001 4.036(2.739~5.949) <0.001
<1.0 45 298
>1.0 226 399
Multifocality <0.001 1.833(0.887~3.788) 0.102
Absent 147 552
Present 124 145
Location <0.001 1.332(1.135~1.563) <0.001
Upper third 97 127
Mid third 64 225
Lower third 71 277
Multicentric 36 50
Isthmus 3 18
Bilaterality <0.001 1.877(0.871~4.045) 0.108
Present 108 115
Absent 163 582
Shape 0.001 0.532(0.243~1.164) 0.114
Regular 60 234
Irregular 211 463
Margin 0.001 1.967(0.908~4.260) 0.086
Smooth 63 236
Ill-defined 208 461
Echogenicity <0.001 1.414(0.993~2.013) 0.054
Markedly hypoechoic 59 63
Hypoechoic 191 552
Isoechoic/Hypoechoic 21 82
Internal structure 0.168 - -
Solid 251 620
Cystic 0 3
Mixed 20 74
Calcification <0.001 3.046(2.136~4.345) <0.001
Present 187 274
Absent 84 423
A/T <0.001 1.876(1.272~2.767) 0.001
<1 103 387
=1 168 310
Blood flow 0.094 - -
No 63 121
Little 150 403
Rich 58 173
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Table 6 Univariate and multivariate analysis for skip LLNM with statistically
significant variables

Variables

Univariate analysis

Multivariate analysis

Skip Skip

LLNM(+) LLNM(-) o R o
Gender 0.016 0.452(0.275~0.745)  0.002
Male 30 184
Female 64 690
Age(years) 0.385 = =
<45 43 441
=45 51 433
Tumor size(cm) 0.001 2.201(1.275~3.798)  0.005
<1.0 19 324
>1.0 75 550
Multifocality 0.001 0.954(0.314~2.901) 0.934
Absent 54 645
Present 40 229
Location <0.001 1.510(1.214~1.878) <0.001
Upper third 40 184
Mid third 27 262
Lower third 17 331
Multicentric 9 77
Isthmus 20
Bilaterality <0.001 2.182(0.693~6.870) 0.182
Present 36 187
Absent 58 687
Shape 0.013 0.565(0.177~1.803)  0.335
Regular 18 276
Irregular 76 598
Margin 0.010 1.583(0.510~4.914) 0.427
Smooth 18 281
[ll-defined 76 593
Echogenicity 0.010  1.045(0.650~1.681  0.855
Markedly hypoechoic 21 101
Hypoechoic 63 680
Isoechoic/Hypoechoic 10 93
Internal structure 0.849 - -
Solid 85 786
Cystic 0 3
Mixed 9 85
Calcification <0.001 3.020(1.780~5.124) <0.001
Present 69 392
Absent 25 482
A/T <0.001 2.013(1.146~3.536) 0.015
<1 29 461
=1 65 413
Blood flow 0.08 - -
No 26 158
Little 48 505
Rich 20 211
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Figure 1 Receiver-operating characteristic curve for
the predictive of preoperative ultrasonograhpic
features for lymph node metastasis

PE B R 2 W IR R 9 5o TSR AR R 22— 45
b — o3 M RS AL R BRLES £k, 1T 2R IR 45775 N A
XA B 3 [0l 75 J5 07 A I A 52 J A AT
DT LR 19 22 % SRS D7 J5 5 AP R R
AEORLEG A0 0] P T 5 SO B s Ak, (Hi2 Wik 5
PELIAE] 96.19%% L 8% A6 5 bk 0 45 78 2 0] Y
KRABGAAES, 4510t Sk O3 R
SRS IEAH G HRA RR ik — DT A SCEE AR R W A
5 Ak, 5 S Ik U 45 5 A% % U0 AR G J& CLNM Al LL-
NM J 7 fe s R 2 —

O T HUIR R g 8 A 290 8 0k T 45 5 B IR 9T
NCCN F1 ATA 48 /5 32 5K bR B 4 11 3 28 A 2] +
XEAE 4 ) Jerp o Xk L 457, TR AR 2H 4R
1 X BAPE A R A T L 450 4 (A AR B 1 )2 PTC A&
B EAT g DR B P b L v AT AR A e
TP 2 T R R e i . IR 55 R D e AR
TARIT AT, WOR FRE R A Uk T A A A OGS R
WREGHITSH, WTRE AR E T
SEMET T SRR T AR R BRINE KR RN
(9, XFJCVA B LLNM 9 835 14 T 10575 1 A0 500 358 7k
B HA, AMRMGE ARG LA 15%~30%4 H
P BIAE Y —3 50 8 HEAT T AN F AR T
T8 F 0 5080 bk 8 25 R 5 AF A B FO0T &, s
T i BE R AR B ORG-S A
P& AR ey < SN L RN T 8 8 e S 1

516

BRAF SEHR A5 % v] B itk 1 25 ik A7 3 — 25 1 12
W, B0 R L 208 O ZE DA IR L 5 RS I X
Frp e TG I R B 25 1 fB o G B BRI
SEEERL AT BE KO LLNM 2 PTC Js B &2 &k Fsk
PIFE R 2R, WA TR B 00 I 41 9k 0 25 %) SR o 2
PR

PTC 4 & T2t 5 B W3 5 1 3 CLNM,
AT S5 R 5 IAAF, w0E v e 5 2otk A & A
ZAM R DL A 5, T 55 PR AR X O A S AR R
2 1k G IR AT ) 2 O R A, S B 0k
S50 ERRAE R IR SE AR IR <45 % Rk T 245 %
B I Z  Kim BN F i 5 CLNM 2 [8] 77
TE A 5& , Zhang S5 PO =60 % 1 BB Ik 0 25 5%
By AR WY BEAR . FRATT A S R R W <45 ¥ R
CLNM F1 LLNM fa B A %=, LA <45 % 2k
SEERS Y = fE AN BE , 2016 4F NCCN H8 e £2 11 2
TR R 0] BE HAE>1.0em Y PELE T, 80 & 3E ]
BEEMEAE G H B A2 >2.0em 49 25 4R 2575 | 15 0 Bk
SR U T 55 A 2 T 20 A K A i — 202
AN S 25 B F W H 44 >1.0em 4 JE CLNM LLNM £ 8k
BRVEF R B fa s R R, AT XS T<45 % 1 55 1
B HAE>1.0em FEES AL 50 EIE R BA
SROCHME, DS ME L, MBS B A i
T, 25 g Ak F N RAS AR AT BB Ak TR AR 22 PR
A Gy B KRNk L S5 7 R A5 T R, nlBEHAE
BEEIAYT o [A) I DR A 1y o — 2 HL At 48 AR VR S b
FEARAE, AW D IRATE R AR A RS ] e AR
SRR G PR AR S5 A AR IR AR A Ak
HFMEN A TR, 258 28 bR R A 5%
BBy ATRE . 455K W] ROC fh £k 76 #i I PTC %5138 ik
ELZERERS b A it 2 X, IEB I IR i2 Wi b R g
AT — Rl PRI R ARG bR T % V45 6 L b B
N LR Z WAL R B R AT TN 3 Sk 2R b T
RE HHASEE,

ARSCMAFTE—E WY R B L B Je AR SO T Josi 1
W5, HHE S R A 2 22 AAEAS [R] B 09 58 B, A 7E —
FEBANR2E 5 52 45 S R e M LRI R A K
JITAT R 7S MG ARRAE 48 A 53 A, %o I 3 85 1 218 78 4%
IT AN A, A RE A TR O g ) L fe e AR
GERFEA UL BESE, BEAR AR D, R REAEAE DR
o, AT KA 2 Pl B85 A B B B AR it
L — Bk

Mg 2019 55 25 %% 6 H



g LR Bk <45 % 45 HARS1.0em Al
BEAL TN CLNM (1 fE B B 2, B <45 2 2577
EAA>1.0em, FHEET 4540 K A/T=1 2 LL-
NM P EZH R S HAE>1.0cm , FHEE Y 55
FEFN AZT =1 2 0 Bk SRV bk 2L 25 7 % 1) FE B TR 2%
Bl & X PTC 25 58 bk I 45 B LA 9 AT IR AR
i DA 18 Sk 8 A0 A i X F ok B 5 RS I A . I
PREEABR T AT 2 VRN AR A, o 0 AR 75 1
FEAE G2 5 2050 0 B 25 AT VP4l T, DLFE Sl R
A RS R TS

SE 3

[1]  Liang J,Zeng W,Fang et al. Clinical analysis of Hashimo-
to thyroiditis coexistent with papillary thyroid cancer in
1392 patients[J]. Acta Otorhinolaryngol Ital,2017,37(5):
393-400.

[2]  Kruijff S,Petersen JF,Chen P et al. Patterns of structural
recurrence in papillary thyroid cancer [J]. World J
Surg,2014,38(3):653-659.

[3] Schneider DF,Mazeh H,Chen H,et al. Lymph node ratio
predicts recurrence in papillary thyroid cancer [J]. Oncolo-
gist,2013,18(2):157-162.

[4]  Ahn BH,Kim JR,Jeong HC,et al. Predictive factors of
central lymph node metastasis in papillary thyroid carcino-
ma[J]. Ann Surg Treat Res,2015,88(2):63—-68.

[5] Tto Y,Miyauchi A ,Kihara M, et al. Patient age is signifi-
cantly related to progression of papillary microcarcinoma
of the thyroid under observation [J]. Thyroid,2014,24(1):
27-34.

[6] Mulla M,Schulte KM. Terminology inaccuracies in the in-
terpretation of imaging results in detection of cervical
lymph node metastases in papillary thyroid cancer [J].
Endocr Connect,2012,1(2):78-86.

[7]  Choi YJ,Yun JS,Kook SH,et al. Clinical and imaging as-
sessment of cervical lymph node metastasis in papillary
thyroid carcinomas [J] World J Surg,2010,34(7):1494-1499.

[8] Tessler FN,Middleton WD,Grant EG,et al. ACR thyroid
imaging ,reporting and data system(TI-RADS):white paper
of the ACR TI-RADS committee[J]. ] Am Coll Radiol,
2017,14(5):587-595.

[9] Grant EG,Tessler FN,Hoang JK, et al. Thyroid ultrasound
reporting lexicon:white paper of the ACR thyroid imag-
ing,reporting and data system (TIRADS) committee [J]. J
Am Coll Radiol ,2015,12(12 Pt A):1272-1279.

ME % 2% 2019 4255 25 5% 6

[10]

[11]

[12]

[13]

[14]

[15]

[16]

(18]

[19]

(20]

[21]

(22]

Amin MB,Byrd DR, Greene FL,et al. AJCC cancer stag-

ing manual [M]. 8th ed. New York:Springer,2017.

Ahn BH,Kim JR,Jeong HC,et al. Predictive factors of
central lymph node metastasis in papillary thyroid carcino-
ma [J]. Ann Surg Treat Res,2015,88(2):63-68.

Liang J,Li Z,Fang I, et al. Is prophylactic central central
neck dissection necessary for ¢NO differentiated thyroid
cancer patients at initial treatment a meta-analysis of the
literature [J]. Acta Otorhinolaryngol Ital,2017,37(1):1-8.

So YK,Kim MJ,Kim S, et al. Lateral lymph node metasta-
sis in papillary thyroid carcinoma:a systematic review and
meta-analysis for prevalence,risk factors,and location [J].
Int J Surg,2018,50:94-103.

Carneiro-Pla D. Ultrasound elastography in the evaluation
of thyroid nodules for thyroid cancer [J]. Curr Opin On-
col,2013,25(1):1-5.

Ito Y,Tomoda C,Uruno T,et al. Clinical significance of
metastasis to the central compartment from papillary mi-
crocarcinoma of the thyroid [J]. World J Surg,2006,30
(1):91-99.

Solorzano CC,Carneiro DM, Ramirez M,et al. Surgeon-
performed ultrasound in the management of thyroid malig-
nancy [J]. Am Surg,2004,70(7):576-580.

Hwang HS,Orloff LA. Efficacy of preoperative neck ultra-
sound in the detection of cervical lymph node metastasis
from thyroid cancer [J]. Larygoscope,2011,121(3):487-491.
Likhterov I,Reis LL,Urken ML. Central compartment
management in patients with papillary thyroid cancer pre-

senting with metastatic disease to the lateral neck:
anatomic pathways of lymphatic spread [J]. Head Neck,
2017,39(5):853-859.

Machens A ,Holzhausen HJ,Dralle H. Skip metastases in
thyroid cancer leaping the central lymph node compart-
ment [J]. Arch Surg,2004,139(1):43-45.

Hu DX,Zhou J,Su XL,et al. Predictive factors of skip
metastasis to lateral with leaping central lymph node in
papillary thyroid carcinoma [J]. Chinese Journal of Clini-

cal Oncology,2017,44(22):1141-1145. [ 1% & , A
ST R A FROPR R L Sk DR s SN DXtk B 45 Bk BR e % 1

S ZE A M (0], b AR I R ,2017,44 (22): 1141 -
1145.]
Park JH,Less YS,Kim BW et al. Skip lateral neck node

metastases in papillary thyroid carcinoma [J]. World J
Surg,2012,36(4):743-747.
Zhan X,Xue S,Yin Y,et al. Related factors on skip

metastasis of neck lymph node in papillary thyroid carci-

517



Journal of Chinese Oncology,2019,Vol.25,No.6

[24]

[25]

[26]

(28]

[29]

noma [J]. Chinese Journal of Surgery,2017,55 (8):599-
602. [HJik B, BRENE , A5 L Sk bR FHR R o8 35030 bk 12 &5
Bl BRI % 1 R ZR 4007 [J]. ARSI RE 24 A5 ,2017,55(8):
599-602.]

Lei J,Zhong J,Jiang K,et al. Skip lateral lymph node
metastasis leaping over the central neck compartment in
papillary thyroid carcinoma [J]. Oncotarget,2017,8(16):
27022-27033.

Machens A, Holzhausen HJ,Dralle H. The prognostic val-
ue of primary tumor size in papillary and follicular thyroid
carcinoma [J]. Cancer,2005,103(11):2269-2273.

Qu N,Zhang L,Ji QH,et al. Number of tumor foci pre-
dicts prognosis in papillary thyroid cancer [J]. BMC Can-
cer,2014,14.914.

Xiang D,Xie L,Xu Y,et al. Papillary thyroid microcarci-
nomas located at middle part of the middle third of the
thyroid gland correlates with the presence of neck metas-
tasis [J]. Surgery,2015,157(3):526-533.

Tan 7Z,Nie XL,Zheng CM,et al. Risk factors of lateral
cervical metastasis in papillary thyroid microcarcinoma
[J]. Zhejiang Medical Journal,2016,38(11):787-790. [ ¥
LIS = S NS A L IR NS 7 AN S N R [ ETTRHIRYIS
U 55 4% 7 AH G fe e B R 20 B [J]. 7 VL B2 2% 2018, 38
(11):787-790.]

Peng C,Wei SF,Zheng XQ,et al. Clinicopathologica fea-
tures and risk factors for central compartment nodal
metastasis in papillary thyroid microcarcinoma study of
1401 patients
2016,43(3):95-99. [ B, BLbAHE , K a1 i, 45, 1401 4]
FEPR MR A 7N 3L S R 88 i A B A E L2 v g DX b 1L 25
B fE i 5 2R 3 (). b LR R R, 2016,43(3): 95-99.]

Qubain SW ,Nakano S,Baba M,et al. Distribution of

[J]. Chinese Journal of Clinical Oncology,

518

lymph node micrometastasis in pNO well-differentiated

thyroid carcinoma [J]. Surgery,2002,131(3):249-256.

[30] So YK,Kim MW,Son YI. Multifocality and bilaterality of

[31]

(32]

[33]

[34]

[35]

papillary thyroid microcinoma [J]. Clin Exp Otorhino-
laryngol ,2015,8(2):174-178.

Lim YC,Choi EC,Yoon YH,et al. Central lymph node
metastases in unilateral papillary thyroid microcarcinoma
[J]. Br J Surg,2009,96(3):253-257.

Dong YL,Xing P,Chen Q,et al. Analysis in sonographic
features of papillary thyroid carcinoma with cervical
lymph nodes metastsis [J]. Chinese Journal of Medical Ul-
trasound (Electronic Edition),2014,11(2):172-176. [ K
B IMHE BRBL 45 HOPRMR L Sk bR B 2000 I T 2 e B
OGP IEZ 0T ()] HREEEE &G (BT W),
2014,11(2):172-176.]

Moon WJ,Jung SL,Lee JH,et al. Benign and malignant
thyroid nodules:US differentiation-multicenter retrospec-
tive study [J]. Radiology,2008,247(3):762-770.

Gharib H,Papini E,Paschke R, et al. American Associa-
tion of Clinical Endocrinologists, Associazione Medici En-
docrinologi,and European Thyroid Association medical
guidelines for clinical practice for the diagnosis and man-
agement of thyroid nodules:Executive Summary of recom-
mendations|J]. ] Endocrinol Invest,2010,33(5):287-291.
Kim JY,Jung EJ,Park T, et al. Impact of tumor size on
subclinical central lymph node metastasis in papillary
thyroid microcarcinoma depends on age [J]. World J Surg
Oncol ,2015,13:88.

[36] Zhang L, Yang J,Sun Q,et al. Risk factors for lymph node

metastasis in papillary thyroid microcarcinoma:older pa-
[J]. Eur J Surg

tients with fewer lymph node metastases

Oncol ,2016,42(10); 1478-1482.

Mg 2019 55 25 %% 6 H



