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Risk factors for lateral cervical lymph node metastasis in
medullary thyroid carcinoma: a single-center retrospective analysis
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(Departments of Thyroid and Neck Tomour, Tianjin Medical University Cancer Institute and Hospital, Tianjin 300060, China)

Abstract Background and Aims: Medullary thyroid carcinoma (MTC) is an aggressive malignancy that is
frequently associated with cervical lymph node metastasis, significantly affecting patient prognosis.
However, the risk factors for lateral cervical lymph node metastasis (LLNM) in MTC remain

inconclusive. This study aims to identify the risk factors associated with LLNM in MTC patients, in
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order to inform individualized surgical decision-making.

Methods: The clinicopathologic data of 242 patients with MTC who underwent surgical treatment at
Tianjin Medical University Cancer Institute and Hospital from 2011 to 2019 were retrospectively
collected. The relationships between preoperative tumor markers, including -calcitonin and
carcinoembryonic antigen (CEA), and LLNM were evaluated. Univariate and multivariate logistic
regression analyses were performed to identify independent risk factors for LLNM.

Results: Preoperative calcitonin level was significantly associated with tumor diameter, the number of
lymph node metastases, and the extent of lymph node involvement, while preoperative CEA level was
significantly associated with tumor diameter (all P<0.05). The area under the ROC curve for
preoperative calcitonin in diagnosing LLNM was 0.750 (P=0.000), with an optimal cutoff value of
266.00 ng/L (sensitivity 0.854, specificity 0.577). The diagnostic value of preoperative CEA for LLNM
was limited. Univariate analysis showed that sex, extracapsular extension, T stage, central lymph node
metastasis (CLNM), bilateral lesions, preoperative calcitonin, tumor diameter, and multifocality were
significantly associated with LLNM in MTC patients (all P<0.05). Multivariate analysis revealed
that CLNM (OR=17.645, 95% CI=7.728-40.290) and preoperative calcitonin >266.00 ng/L (OR=
7.832, 95% CI=3.132-19.582) were independent risk factors for LLNM.

Conclusion: CLNM and elevated preoperative calcitonin level are closely associated with LLNM in
patients with MTC. The combination of these two indicators may help identify high-risk patients for
LLNM, thereby and promoting individualized and precise treatment strategies for MTC.

Thyroid Neoplasms; Lymphatic Metastasis; Calcitonin; Carcinoembryonic Antigen; Risk factors
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HIGRAEARIE M SR, R EBR, RaTFHEeS %
K5 EAR, MRS R G . R
B WA & (H=106.249 , P=0.000; H=41.424,
P=0.000; H=42.612, P=0.000). AR F{j CEA /K5 fih
JH AR A % (H=33.888, P=0.000), {H5H
SRV . WA R E B CR (H=
2.825, P=0.243; H=3.362, P=0.186) (#2).

F1 2026IMTC EFIGRFIERR
Table 1 Clinicopathologic data of 242 patients with MTC
ZH HfE
AEIR %, M(IQR)] 51(42.75~59.00)
FA45 2 ng/L, M(IQR)]" 439.00(93.70~1 714.50)
CEA[ng/mL, M(IQR) ]’ 26.95(8.76~81.78)
b5 R B A [em , M(IQR)] 1.50(0.80~2.50)

PERNR(%)]

5 102(42.1)

‘e 140(57.9)
RO BRAE [ (%))

Jit K gt 128(52.9)

ERIN 114(47.1)
TNM 53#[n (%))

I 70(28.9)

il 40(16.5)

il 33(13.6)

i\% 99(40.9)
AR (%))

X 120(49.6)

ey XX 122(50.4)
T4 (%)]

Tl 108(44.6)

T2 28(11.6)

T3 97(40.1)

T4 9(3.7)
N[ (%)]

NO 109(45.0)

Nla 33(13.6)

N1b 100(41.3)
2R (%) ]

w 141(58.3)

= 101(41.7)
Skt A n (%))

L3 174(71.9)

EZ3 68(28.1)

T+ 1) 233 BRI RS R AT 5 2)83 IR T CEA 6l
Note: 1) 233 patients undergoing calcitonin detection before the

operation; 2) 83 patients undergoingt CEA detection before the operation



GRL ) RHUE, S ORI W UK B 4 % B A 10 B R 003 00 B BUE 247 933

R2 AEREISE. CEAKFEMTC BEMEER. HEEEBLE. HEEARBHENXREM (IQR) )
Table 2 The associations of preoperative calcitonin and CEA levels with tumor diameter, extent of lymph node metastasis, and
number of metastatic lymph nodes in patients with MTC [M (IQR)]

SE| 452 (ng/LL) H P CEA (ng/mL) H P
fidEd E AR (em)
<l 80.30(20.10~176.50) 8.13(2.97~8.13)
>1~2 715.00(296.00~1 496.00) 21.68(13.05~73.56)
106.249 0.000 33.888 0.000
>2~4 1 994.00(775.00~2 000.00) 67.24(30.55~202.60)
>4 2.000.00(1 100.00~2 000.00) 178.00(88.59~305.07)
NS AT
NO 172.50(40.43~1 019.75) 27.340(8.13~67.240)
Nla 166.00(78.30~1 034.00) 41.424 0.000 19.36(2.603~54.770) 2.825 0.243
N1b 1 258.50(388.75~2 000.00) 27.655(9.323~173.025)
ke SRS B0 (KO
0 161.50(40.43~991.50) 21.68(6.78~59.21)
1~3 172.00(80.25~1 110.50) 42612 0.000 26.24(7.92~38.99) 3.362 0.186
>4 1 339.00(429.500~2 000.000) 32.00(10.200~174.700)

2.3 ARETHESSER CEAKTEXT LLNM IS Hi 3L aE JKF-12 W LLNM [ B A B, H AUC R 0.587 (P=
ARG REES 2 K2 W LLNM B ROC I & T AL 0.174), fe AR #0718 88.4 ng/mL (BRI 0.375, ¢

(AUC) 40.750 (P=0.000), #efE#kWi{E 266.00 ng/L SJ£0.907) (K1B).

(FSR P 0.854, $55 1 0.577) (E1A) . RE CEA

1.0 1.0
0.8 0.8
i 0.6 i 0.6
B 0.4 B 0.4
0.2 0.2
0.0 0.0
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1S A 1S 5

B1 ARETESE. CEAKERAUMIC LLNMBIROC 1  A: RETFESZEKT; B: ARijCEAKF
Figure 1 ROC curve of preoperative calcitonin, CEA and lateral lymph node metastasis of medullary thyroid carcinoma

A: Preoperative calcitonin; B: Preoperative CEA

2.4 MTCEZELINMBPIZMEZR FEL LW R XR (B P005) (£3), ZHESN
P A Mg SR B, LLNM 54 5] 0 3 Brai B WoR, CLNM. AR Aj kg 85 2 K F Jj& MTC

(R MR EAR . ZabtE . T RATRE S LLNM ZH 37 52 2R (3 P<0.05) (#4),

F K. CLNM B & A 3¢ (3 P<0.05) ;5 541 .
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Table 3 Univariate analysis of factors influencing the
occurrence of LLNM in MTC patients [n(%)]

LLNM

e 2
7 (n=142) J&(n=100) X

A (%)
<51 65(45.77)  51(51.00)

0.642 0423
>51 77(54.23)  49(49.00)
e
5 46(32.39)  56(56.00)

13.409 0.000
4 96(67.61)  44(44.00)
1= H Rt
& 99(69.72)  42(42.00)

18.539  0.000
74 43(30.28)  58(58.00)
KL
= 5(3.52) 9(9.00)

3232 0.072
T 137(96.48)  91(91.00)
T4
T1+T2 96(67.61)  40(40.00)

18.166  0.000
T3+T4 46(32.39)  60(60.00)
CLNM
w 106(74.65)  14(14.00)

86.336  0.000
P 36(25.35)  86(86.00)
LA
& 134(94.37)  84(84.00)

7.058  0.008
s 8(5.63) 16(16.00)
ARETFEESZ (ng/1)"
<266 79(55.63)  14(14.00)

43.682 0.000
>266 58(40.85)  82(82.00)
idEd EA% (em)
<15 94(66.20)  42(42.00)

13.957 0.000
>1.5 48(33.80)  58(58.00)
21k
& 115(80.99)  59(59.00)

14.039  0.000
2 27(19.01)  41(41.00)

T DO BIEH AR A ARTIREE R

Note:1) Preoperative calcitonin levels were not measured in 9 patients

R4 FIWMTC BELELLNMHSEES
Table 4 Multivariate analysis of factors influencing the
occurrence of LLNM in MTC patients

ZH B S.E. Wald P OR(95% CI)
PR -0.622 0384 2.624 0.105 0.537(0.253~1.139)
XU 0.273 0.697 0.154 0.695 1.314(0.335~5.150)
= AR 0.992 1213 0.669 0.413 2.698(0.250~29.090)
EZsnin 0.620 0.506 1.500 0.221 1.859(0.689~5.013)
CLNM 2.870 0421 46.433 0.000 17.645(7.728~40.290)
ARETFEZE  2.058 0468 19.375 0.000 7.832(3.132~19.582)
T 5339 -0.958 1220 0.617 0432 0.383(0.035~4.191)
H*% 0.171 0433 0.156 0.693 1.187(0.507~2.775)
W -3.346  0.549 37.082 0.000 0.035
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EL S5 T A7 AE 4 1L o B AR B0 R Tl ) a2 5 3 T
W B A R I RL A, HIR R 0 AR T R R A
AR HF g2

6 RO 77 B A MTC LLNM 3 ¥ 88 5 46 2,
M CT. PET/CT"™, 41 5 "F-DOPA PET™ F1%Ga
PET X F itk B 25 % B8 1) 12 W o ff 2% 45 B AIK
CTR-FAPI PET J& 3Lt B8 55 1) 12 W off o 2170, R4S
e RFEASE — BBk . IR L, X F 0l S8 5% % 1
bk EL &G, 25 A 28 0 A B IV R A 25 T
HE— 2542 =2 W v R o A0 fe] B I PR B 2
HBmZE R, RO RME L, WEBEMR
P

ARWFFEE R W, FEES R KT F CLNM 2 Fiil
LLNM F i 7 e s B3R, i R 4% 25 K 5 e B
1L IR 2 e A i S B A 56 . MTC & A= [R) A
CLNM . ] %5 [X K %} ] CLNM . LLNM (¥ [% 45 &
W 4 9 & 20 . 500 200 AT 500 pg/mL!', 4
A CEEPRIE , A & A TR LLNM [ R 5 2 8 8
{E 4 90 pg/mL. T A 5 T[] 0] LLNM ) [ 55 &
W7 {1 266 pg/mL (AUC=0.750, fif &% FF 85.4%,
TS 57.7%) o UL 50 pg/mL Ry #1153 B A SC Y
B, BUSE 95.8%, FESREEHN 27.0%; 1Lk 90 pg/mL
Ry BT 53 BT A SCRY B, BURBE 90.6% , FE R
H35.0% . MBS [ [ 45 2R AT (8 1Y) D BRI 0T B S A
W77 NS R B A R I D A
ARWFFE T, LEFEAES 2 >2 000 pe/mL B H Y0, 1
A IB3FIBREREAMRELS . WA TFRER,
AR ARG 2 K OF IR AS BE HUM MTC 8 3 2 5 5 22 il
Bij P K L S50 4 o G OR b, AR RS R KO
MREHELIE 2 . R, WEAHGRF. T
T 75 ) B ik T8 45 2 Y 0 T I A5 3R K K- 25 5 TRA
PG, B85 25 1 S — ol G 00 22 7 %) 0 18 11 O A
e E T AT A B . X H RS R IR
FE NS % T MTC 5912 e K 3500 LLNM (%)
JE R P

ARG R, ARETCEA K5 g HARH &,
ARSI E B E R LB B R, #R
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AR AT CEA ZKSF-XF F LLNM 4 FU 4 F 55 . Bt #F
SR, CEA KV 5 LLNM B — @ M e ik, &
W18 43 1) 47 29.68 ng/mL (AUC: 0.831). ¥ CEA /K
SFAE S B LLNM 1Y 48 b5 18 7 S 22 R B HE 10
Ik .

TN R Ife AR 9 BRLARRAIE AE T MTC LLNM J7 T
MBI IEAN G — o M SCHIF 5T Bom R B AR 1
BT 2R BRAMZ AR e X AT
ST LLNM (9 fa B PR 28 R B 0 3R 5 B A 285 SR ]
e 599 A B E S W r . 2 o B Bl Sl A
BB DA K, WAEMFRPHER, HEAR
Hh A VR A0 i 988 ] 5T 4 A= R R TN MTC LLNM
W IAWFE N IR, S AR RS 2R K7 5 ] 5T 1
Az J Ry R AT DL 4 b 0 MTC LLNM - A F 55 45
B 7k CLNM J& MTC 8 5 & A& LLNM 1 2t 57 16 6 A
.o s ERK L ERHE Y HEE X T A CLNM (1
MTC & 5 47 BB P 0 s 3 bk L 45 0 4 . (B2, I
PR L FR AT 38 B T A AE BB G B i B 2P0 AR BT
7% ¥, CLNM H. & %5 2 /K F =266 ng/L 2 & & 4
LLNM () He R0 83.7% . R b, # WLEF X A7 76 5 &
P BN 25 A HAb M e A, RUfirdkas 5 F R
IR HE KBS 25 A e, BT 90 0 3 4

AT W AFTE — R R M. B e, AR
Shy By g LB B ST, TR S IR IR T £ P
RAFE A 1Y £ 48 5% 8 3 — 20 TR A 0 B AR 58380k
U, AHESE 48 ) 8 [ 55 25 7K F->2 000 ng/L,
AH R X 32 8 43 #8 35 aE — 20 HE AT R I B 43 )2 4 BT o
WJa, AWK A RET 3 R RARS, FEER
ettt — L5 . WA

Zi BTk, CLNM A 45 3R 7K F 2266 ng/L &
MTC 3 & £ LLNM By fa s 2 o 2% T 42 th i KL
Iz A5 U T A A AR AL TR R SR B L T SR AR A

E NS & wioh @ AN &N
AP IR 5 5T (LFIRE B #5 R sw B 4 it 94T
A E KM BTRAE AR ST B AR R
RER; ARSI A TL TSR HE AFELFTHFLR
I,

FL PR PIAARE ) 2 AR AR 0 R
S 3w
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