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Value of multi-modal ultrasound in diagnosis of cervical lymph node metastasis of nasopharyngeal carcinoma
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[ Abstract ] Objective: To explore the value of multi-modal ultrasound in diagnosis of cervical lymph node metastasis of

nasopharyngeal carcinoma (NPC). Method: A total of 108 cervical swollen lymph nodes from 82 NPC patients were selected. They
were examined by conventional ultrasound, strain elastography (SE) and contrast-enhanced ultrasound (CEUS), and were divided
into metastatic group and non-metastatic group according to the pathological results. The zoning characteristics, conventional
ultrasound characteristics, SE scores and CEUS characteristics of each group were analyzed. And the diagnostic efficacy of
conventional ultrasound, SE, CEUS and multi-modal ultrasound combined diagnosis in diagnosis of cervical lymph node metastasis
of NPC were evaluated. Results: (1) There were significant differences between the metastatic group and the non-metastatic group
in lymph nodes anatomical regions, internal echo, blood flow types, SE scores, CEUS perfusion pattern, enhancement uniformity,
enhancement intensity, and whether there were lymphatic hilum, calcification, necrosis, and perfusion defects (all P<<0.05). 2) The
sensitivity of conventional ultrasound, SE, CEUS and multi-modal ultrasound combined diagnosis was 79.7%. 83.1%. 93.2% and
94.9%, respectively; the specificity was 67.3%, 57.1%, 77.6% and 87.8%, respectively; and the accuracy was 74.1%, 71.3%, 86.1%
and 91.7%, respectively. The sensitivity, specificity and accuracy of the multi-modal ultrasound combined diagnosis were all higher
than that of the single examination method. Conclusion: Multi-modal ultrasound has a good diagnostic efficacy in differentiating
benign and malignant lymph nodes of NPC. It can provide a more reliable imaging basis for the diagnosis of NPC cervical lymph
node metastasis.
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WIEEH: B J% E-mail: ery nief@lzu.edu.cn



484

WU, S BRI GO B U LA AL RS 2 W 1

7% (nasopharyngeal carcinoma, NPC)
S R LAY Sk SRR M, By kAR L 2
WERg, W LABIHOM B R i ik . A
AT 51 350 9 L 55 2 5 e RS NP C AR B I R 4
W HETRT R AR EeEE L W
R R R R O 0 AR A Tk, (B2 W
RAGSE | FRRERAL T UTAE R AR Ak AR
(strain elastography, SE) M 155 ( contrast-
enhanced ultrasound, CEUS ) &0 Tk &M
M E5 AL HIZ W, SRR TH A AN 2, AT
LB DA Ik L 5 A B BE AR . ShAS AR 45
(R I B A RS, 4R T ROk T S AR Y 12
Wrskhe 7. o TS R
Wrakfig, AOFFELLE MU S AL, A SES
CEUS, BTEMRIZHE UG NPCHIHR
ML 25 RS IS W E

LR

1.1 HARJIR

VEHL20194E9 H—20214E4 A iz T2 MK
2EER T R BE I AR L5 B K AONPC RS, A
bR D LR B2 A RS INPC; @ KATT
HA B, Q) RS R AR Z AR
J7; @ AT TIRELZS R S . SE. CEUSK:
;@ HWMNKESTERLSR; ® BB
TR AT o e 8251 B A4 et 108 A4k B 45 ¢
AT, Hrp BPE496], Lotk336], SFEEAER
(453+6.9) 2. WIDHHEFAREAELER, Kk
N N A4 A
12 MUBEEFHZE
121 #%HEME

fit FIfar = PhilipsZy v 191U 2288 712
1, WA . SERFL12-5%:k, MiF N5~
12 MHz; CEUSKMHLY9-3#% %, ME N3~
9 MHz, HLIFE%00.06~0.08, 1iz5 . LA
PREF—2 EREFME KR Bracco A w4 7= 1)
FiaYdE (SonoVue ) , FHS mLA:= FRER K B il il
TP, PR1%30 st

122 #%E7rik

Vg B ANEM, SO R EE S, KSRk
SEITE PR, WA ARG . EAAH
N, Kgsmm<e, WETTHEKR SRS . g
FEANES) IR AL 1 R I A G A i £ 2
S EARIRELSE 1, ST MR P AT

P B SER, LUSUMEREIRIR L, Mk
JI ARSI RIS . RAIChoi%: V) 4233 M
WL, @ 14y, Ak AR N @ 247,
AL IX <45%; @ 347, AL ZehLA s ok
M), WX 545%~90%; @ 44y, ks X
JLF SRR e, 561X >90%.

TE BRIk 45 1 il e KD T V) 45 ECEUS AR
K, EMEKATERR2.4 mL, JFHS mLA
BEERK v, BhAAUEREIR120 s, SrHrik L2
CEUSHHIE "7 . D FEMERG (BLOPEREE ., 1
OV . IRAMED) ; @ HRIysE (195
B . ORISR ) B HuRsRIE (S EEL
AR UL, RS iR IR . fd5 T
oL ISR . AR . SR ) 5 @ EEAEEE
B, & M EE ST K.

AHIFGE 145 2 BI85 A I U R 4
RSB, 245 o AF B0 S BB ITRCE A &
%, U WAG—, 34 B UG 5 2%
Wo B R A S ST EIHZ M L g s 5 | S
ST AR TR R A EER R A
123 ZHEAR B BRAS AT A

WL . SE. CEUSIX3FG& ik, 1T
B2R A DL R RN G2 R,
WAL
1.3 SitFaE

K HISPSS 25.08K /o Mkl . HECFORHL
n (%) Fon, B BRI KR ; T2 7R
BIESAALIX £ R, RHMSTAEA K 5
DL B2 A A A5 S G bR, N DU 3R Sz
B H TAERHE (receiver operating characteristic,
ROC) M # HE S . SE. CEUSKIKG 12
W X NPCETHR I L 245 54 % )12 Wial e, P<<0.05
h2ERA G



(MBBEE) 20214553056

485

2 % R

21 HELEREFRELERESRBLE

ZER PSR AT RS, 108Kk TN g, 4598
R, TEOMIEN . MIX; F4MCREER, &
EamEN ., M. VIX; BBEA5KERAME
S IX EERAG I EE L (P<0.05) .
2.2 NPCEBAESAEBAKEEENEEN
EbB RS W R BE

R SR LM LS e T,
WEE . REAEL . SEEANIERAR | Mk
R P2 A SRR L (PY<0.05, %1, A
1A, 2A. 3A) o VUMKERTTIEZE . R AN
AL B AIRSEEAE | IR A AR AL N
WA WibRE ((E—F5 bR FHPEED 2T 56 88 )
R R 7 12 NP C 310 bk L 25 56 A% 1) R A5
79.7%, FEREERN67.3% ., WM R74.1% (34,
K4) .
2.3 NPCEBAEASKAEBAEAMKEBLESENLEER
S ET3RE

HRA S KREBAME LS ESETE o 2257
K% E Y (P<0.05, %2, K1B. 2B,
3B) . LASEITS» =343 Jyislhrdrif ', SEiLHT

NPCHHRM L2556 75 1) REBUE F83.1%, 4FFE
5T 1%, HERAEE RT1.3% (4, F4) .

®1 NPCEBASKREREKDENBFRELLE

n (%)
B ASE FEA ML i e
BARER/omxss  125£1.07  097+0.53 1866  0.064
hk 1.167  0.280
T 30 (50.8) 30 (61.2)
L 29 (492) 19 (38.8)
KA/t 1.769  0.183
>2 18 (30.5) 21 (429)
<2 41 (69.5) 28 (57.1)
WRELT] 72.496 <<0.001
TEAE 12 (203) 33 (673)
NEES 47 (79.7) 16 (32.7)
Y my 11.984  0.001
¥15) 20 (33.9) 33(67.3)
5] 39 (66.1) 16 (32.7)
5Lk 11.294  0.001
Jc 42 (71.2) 47 (959)
B 17 (28.8) 2(4.1)
YRyt aEAR 14.671 <0.001
Jo 39 (66.1) 47 (95.9)
i 20 (33.9) 2(4.1)
IRz 51.877 <<0.001
[ 4(6.8) 31 (63.3)
Te i 7 8 (13.6) 7 (14.3)
JAiL A 37 (62.7) 2(4.1)
TRAH 10 (16.9) 9 (18.4)

B AERG1 (EBE, Bk, 4345, NPCHIEME LS RAMEEE ) BERMR
Ar RHUEPRA ST bRk gs, RELTT G, LSS R I AR MR (5 55 B SEWr<243; C: CEUSE BRI S R

B2 #ERG2 (BE, X, 51%, NPCHIRIME SRR ) BERY

A HEHEFE R ZESUT XSRS, WREITI, RIS, G ARINES; B: SEW4r<24r; C: CEUSE m.OHMEAESIE

Ko, NI R e X



B3 HARBRFGI3 (EE, BiE, 345, NPCHIMMELERD ) BERN
Ar ERIUE ARSI KRR LS, RETIE, KN SR XRS5 B: SEIF/r=34r; C: CEUSE OISR .

Fx2 NPCHBASKREBAMKBLENSETSLE

R3 NPCHEBASREBEMN B ERHCEUSHELLE

n (%) n (%)

SEVFsr BRI (n=59) KREBH (n=49) i PlH » R4 SRR ,
<24 10 (16.9) 28 (57.1) CEUSHFHE (n=59) (n=49 ) i PfA

18.963 <<0.001

=34 49 (83.1) 21 (429) HEAA 64.939  <0.001
24 NPCHBESARB@HKEHCEUSMILE  ©0 G T

A A 12 (203 9 (184
RiSHisaE

5 41 5 o R 201 30K L 45 £ CEUSHE T ) 43 (72.9) 2(4.1)

_— > :7' - i‘wn kais YR ST 42614 <0.001
AL HBRATAIME . HBRIRIE . AEMESEE L e a0(sie
FAHYI R (PH<0.05, &3, KIC, 2C, REys) 48 (814)  9(184)
3C) o PURAMEsmpOMREE . AR | K oo 7.783 0.005
AN | A SRS Wi bR E ((E—F8 45 FH i 38 (644) 43 (87.8)

PERIZ Wi 442 ) , CEUSIZWINPCH bk 1 4% IRl 2Emas 21 (35.6) 6(122)
B RER93.2%, FrFE NT7.6% . HERE N AETE B 19.823  <0.001
86.1% (%4’ @4) s G 31 (525) 45 (91.8)
25 BAALHMNPCHEMHBLERBIOLHRE BT atey)
e \ AL N I . .
SRASH I A B NPCH MK L 45 5 5 B 0867039
N FUSNFUNN ™ . VN 26 (44.1) 26 (53.1)
() RBE R94.9%, Fr5t B N87.8% . ML J . (5590 23 (469)
91.7%, WETHR—KETE (£4, K4) . - -
R4 #FE. SE. CEUSKEEXSILETXINPCHENMH B &R IS BT RAE
S 2R A 4
L= TS - RIGIE%  FEREY%  HEWE/% P T/ %o e R e TRIEERD) RN
WL
+ 47 16
79.7 673 74.1 74.6 733 0.836
- 12 33
SE
+ 49 21
83.1 57.1 713 70.0 73.7 0.701
- 10 28
CEUS
! > 8 93.2 77.6 86.1 833 905 0.866
- 4 38
A2 W
+ 56 6
94.9 87.8 91.7 90.3 935 0.877
- 3 43

+ BB - RER



(MBBEE) 20214553056

487

107 — WK
— W
— SEV¥4
0.8 4 CEUS
DA LW
e
0.6
#
B
M
0.4 -
0.2 -
0.0 T T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
-4 E

B4 FREGEFHEISENPCIER#H B & HBHIROCH %

55 H A Sk SO R R R, NPCEZLR
PURY A EMEEAHEIRIT TR, IR & RHG
SR WO BRI, o 14%~18% M S 4 %
Pk gt g 0, X FE R E RO
Tl K 2 I B PR A bk T 25 R T IR
DX O DR DT A S A L 48 e T RS NP NPC Y
WER M . IRTT T SRR L O X ) T K
PG BT E L AW G
KA )T, BRE IS WINPCHTRRI [N 45 55 R H it
AIEERY B, WA B TNPCHEREMAILIATT
T RWEPE LM E S

HRLER 75 1 R B 0 T L 4 G A 1
B 32 B Tk LA s i i Ar s by . AT
AR BN, R 2 WINPC 25 ik e 45
BB REERT9.7%, FisEN67.3% . WM
HT41%; HA A 1o ROk 45 PR 3R 30 R ik 12 117
&Ko BB IR AR SR A R LR iR, R A
A 12A5 0 L 235 DR R R A /N s AN A 2 ey 3 % i
TCIEMEN oy HOB R E B IR 2 . 455 BR A A
GE P PR R P XK 4 B A e ]
TG, ASTRIPE R A Ik B 25 70 1 BER 75 3%
WA EHE, URYE S BB 2 WINPCH
TR D 25 R A7 A — 2 SR Bk

SE VA bk B 2568 BE 1) i A A ik, Tl
1 SEVE3 B UM PTAf bk T 45 A B B AR, s AR

ELEE R e, BRANE IR A 2,
MO E R R T kg
RAIERGIT 5 40 6 et 1 R R e U L 4 P
SEMIZEEL, IS R YLt SR Sk, S5
SRR L RIS R, SEIZIT R
TR . RS R, O RN IR R
IR L i B AR AL I AR S, 2 R 4 2L AR IR B
N RN AT S el (AP | U S = = 6 N
WA [FFE 2 FEOR S N R 2054 . 54
M KLU . SR Lk HESEIZ WINPC B i
ELEEEERS B R RV RE A BT R L2
CEUS A J5z Wbk B 25 1l i ARG R ek A, M ik
EL45 ) E VRS AR FE e 7 1 L (H
CEUSXIk M 45 ROBME 0 50 M B R —hnife, A
[i) JE v ok Yt ) e B PR b EL 25 T CEUS R AT

fE2EF U BT FNPCH R M B 45CEUS
I, W HWERZEE K T —E K

ME, ARWFFTLERFEH, NPCHBEAMKEL5CEUS
POR A MmO R . ASmsE, 5
ARET S . B R IR AL, X HEAERA
R 2 AR A B R K T e R
LA AN B kR IN AR I BR8240 R 1
DS R N 1 D5 WA A B NI 13 I £ I
MR . HEURFERYIARSE T ARBFsess
IR, CEUSIZHBINPCHIHE#k [ 455 5 1Y 7 6t
FE . OFESRBEL . MERA R TR AU S MISE. R
SRCEUSXINPCHIH ik [ 45 57 B AT 32 155 12 Wi sk
RE, [HA5A LIROKR LSS AR e 2088 A4 | Wbk
FEERAGIL MR IR A e . Ao s A
WETE B X R AR R 1R 12 5 [ AT 4M0H
25 DAL IV e A% B0 9 RS T K L 45 1E S A T 3R
PR BSOS RN 2

J T ke B A B R B, A
LWk . REIZWiREe, AT RS
7. SE. CEUSIX3MlF AR A, S553R
LRSI A2 NP CR S bk [ 25 56 7% 19 R 4
B RRREE . MERREE IR & TRk A T,
TR K S 2WREE, JFWdR2 . w2k
Ao BXIRPRUATE R R AT BV S bk L A5 P A
SEREIE R MR B0 1 2R S A L, SERT Rk



488

U, A ZRRP AGO0  E STR LA R A I W

L 4% (R B 08, CEUS A S 28 74k Ik 4 45 14 1fi.
WAIEPRAS , 3P = L =CAR A AR, 2T
SRR, AR LRESRE2WE,
PR R P R BAIIR L T T Ak L R A s R A
L3 25 S AE B RIS M A Bk RS, nT
S HSEVEAF <243 . CEUSE LIS o Ha o 35
PR YRS W (E2) 5 R A2 i
PRAE- G300 2 A1 T Bk SE IS I o M bk 1 45
A3 o HUER R B ORY) . A IR REAR K CEUS
ORI S35 | AT VETE B AR R Bk & 1
RBAMEZW: (E3) ;5 teAh, CEUSEH N E L
PEX A R R IR I2 R R N 45, nTaEad SE
PGy =340 B B A IR L T T e L TR AN
Jii) i RO BRI Y 55 9 30 1T 3 A A I R 12
(K4) .

ARG AE AL : O otk g R4 H
CEUSH| T N HLEF g flG AR, R E A RIS
Fe o O, (BRSBTS BEHERR i B AT e 5
Q@ MAIRPIBAERR, K2Rt R
ARSI R

gk BTk, RSB BGRT SE HINPCHI
PP IR B 2 RO A2 TsRE, T2
NPCEHIM L 4554 B P A o n] 5 s AR A 0l
TS BINPC R i T MR T S

O

(& % X Bk
(1) #5aIBH, gk W, W, S8 4280 SR A SR R V IX
G R LA O A UARRIESE [0 ] . i AR I R
2016, 43(19): 855-859.
[2] 5 & 9 52 SWmsdmEE S Aok R (1] . e
FEIEBIR 24 AR, 2020, 12(4): 370-376.
[3] BIALEK E J, JAKUBOWSKI W. Mistakes in ultrasound
diagnosis of superficial lymph nodes [ J ] . J Ultrason, 2017,
17(68): 59-65.
[4] TURGUT E, CELENK C, TANRIVERMIS SAYIT A, et al.

—_

Efficiency of B-mode ultrasound and strain elastography in
differentiating between benign and malignant cervical lymph
nodes [ J ] . Ultrasound Q, 2017, 33(3): 201-207.

[5] CHOIJJ, KANG B J, KIM S H, et al. Role of sonographic
elastography in the differential diagnosis of axillary lymph nodes
in breast cancer [ J ] . J Ultrasound Med, 2011, 30(4): 429—
436.

[6] SkE\E=, FH J7, A, F O HAERNSEZIEREES

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

R LM L AS R S (1] . P RS EE R,
2018, 34(5): 403-406.
MEI M, YE L G, QUAN J, et al. Contrasti—enhanced ultrasound
for the differential diagnosis between benign and metastatic
superficial lymph nodes: a meta—analysis [ ] | . Cancer Manag
Res, 2018, 10: 4987-4997.
RYU K H, LEE K H, RYU J, et al. Cervical lymph node
imaging reporting and data system for ultrasound of cervical
lymphadenopathy: a pilot study [ J ] . AJR Am J Roentgenol,
2016, 206(6): 1286-1291.
HTERE, SRR, AR T, S5 R iR S A TR
T R SRR A RO [T] . P EEFAREOR,
2020, 36(2): 220-224.
TERRRE, TP, MRS, 5. REIRDR BUSUR AT SR 0
ORISR RN ()] . U E S
Byrea, 2011, 31(3): 312-316.
LIU S R, LIU C, JING H M, et al. Subcapsular injection
of ultrasonic contrast agent distinguishes between benign
and malignant lymph node lesions exhibiting homogeneous
enhancement in intravenous contrast—enhanced ultrasound
images [ J] . Ultrasound Med Biol, 2020, 46(3): 582-588.
TAN S, MIAO L Y, CUI L G, et al. Value of shear wave
elastography versus contrast—enhanced sonography
for differentiating benign and malignant superficial
lymphadenopathy unexplained by conventional sonography
[J].] Ultrasound Med, 2017, 36(1): 189-199.
SASAKI 'Y, OGURA I. Shear wave elastography in differentiating
between benign and malignant cervical lymph nodes in patients
with oral carcinoma [ J ] . Dentomaxillofa Radiol, 2019, 48(6):
20180454.
CUI Z, GAO Y, WANG W H, et al. Evaluation of neck lymph
node metastasis on contrast—enhanced ultrasound: an animal
study [ J ] . Clin Exp Otorhinolaryngol, 2017, 10(1): 109-114.
LING W, NIE J, ZHANG D, et al. Role of contrast—enhanced
ultrasound (CEUS) in the diagnosis of cervical lymph node
metastasis in nasopharyngeal carcinoma (NPC) patients [ J | .
Front Oncol, 2020, 10: 972.
CHEN L, CHEN L Z, LIU J H, et al. Value of qualitative
and quantitative contrast—enhanced ultrasound analysis in
preoperative diagnosis of cervical lymph node metastasis from
papillary thyroid carcinoma [ J ] . J Ultrasound Med, 2020,
39(1): 73-81.
LI J, LU M, CHENG X Q, et al. How pre—operative sentinel
lymph node contrast—enhanced ultrasound helps intra—operative
sentinel lymph node biopsy in breast cancer: initial experience
[ J] . Ultrasound Med Biol, 2019, 45(8): 1865-1873.
ZHANG J, HAO X, YANG Y, et al. Evaluation of supplementary
diagnostic value of contrast—enhanced ultrasound for lymph
node puncture biopsy [J] .7 Thorac Dis, 2017, 9(11): 4791-
4797.
(ks HB: 2021-07-08 &I H Y. 2021-08-09)



