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ABSTRACT Multi-modal imaging technology was used to screen the cervical microlymph nodes of patients with
head and neck squamous cell carcinoma. Based on the pathological results, radiotherapy was optimized to improve
the quality of life of patients. CT or magnetic resonance imaging (MRI) examination before radiotherapy was
performed in 36 patients with head and neck squamous cell carcinoma. Fifty-one microlymph nodes with <1 cm
diameter were selected. Following the ultrasonic detection of relevant indicators, ultrasound-guided puncture biopsy
was performed to confirm the pathology. Based on the multi-modal evaluation results, the target area and plan of
radiotherapy was confirmed. We evaluated the dose to organs at risk before and after target optimization. The
difference in the detection results was compared, and the 3-year local control rate of the lymph node region of

interest was observed. The D

mean

and V,, of the parotid (left and right) and submandibular gland (left and right) and
the V,, of the mandibular gland (left and right) had significant differences before and after optimization in the
microlymph node target area of the neck (p<0.05). After 3 years of follow-up, four patients had cervical lymph node
recurrence in the high-dose irradiated field. The recurrence rate was 11.11%, and no local recurrence was observed
in the microlymph node area of interest. Thus, multi-modal imaging technology is a safe and reliable method to

further optimize radiotherapy target planning to distinguish between benign and malignant cervical microlymph

nodes of head and neck squamous cell carcinoma.

KEYWORDS Head and neck squamous cell carcinoma, Microlymph node, Radiotherapy
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Sk #E Gk 41 9% (Head and neck squamous
cell carcinoma, HNSCC) 5 3k 20 3 % 4 i 97 1)
90% LAE, XFABETARMHNSCC B4, HUT=
HEETT B a0 3 A Ik B 4 1)
Wk, BB R P HNSCC T HE X 2 i i il &%
HRURE R e, R B AR A R AR
)R . ASHIE 7T A AR F 3R R i f% (Magnetic
resonance imaging, MRI). CT JZ i 75 K il 55 2 5
AAREAR, Ik H HNSCC &35 30035 1 /)N ik B2
g, G MR bR SORELEE 8, i AR
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B4, B 4B A MEMELE X KERLE  BIRGUN R S5 40 i 2w BEAE 2R . B A Iy 2%
i WEBEIE . WETISE M. EBEmaia. AR wEl s,
LA AR 7 A fR bR, DR 51 S T FRIER

1 BHWERFAE

Table 1 Clinical characteristics of the patients

Il PRAFALE B B AEL:36(100.00%)
Clinical Total number of patients
features IR RS N 95s mpiag T
Oropharyngeal carcinoma Laryngeal carcinoma Oral cancer Hypopharyngeal
13(36.11%) 11(30.56%) 7(19.44%) carcinoma 5(13.39%)
el % Male 8(22.22%) 10(27.78%) 4(11.11%) 3(8.33%)
Gender L Female  5(13.89%) 1(2.78%) 3(8.33%) 2(5.55%)
44 /a >50 10(27.78%) 11(30.56%) 6(19.44%) 4(11.11%)
Age <50 3(8.33%) 0(0.00%) 1(2.78%) 1(2.78%)
it v S| 3(8.33%) 5(13.89%) 1(2.78%) 0(0.00%)
Pathological II 3(8.33%) 4(11.11%) 3(8.33%) 2(5.55%)
grading I 5(13.89%) 1(2.78%) 3(8.33%) 1(2.78%)
v 2(5.55%) 1(2.78%) 0(0.00%) 2(5.55%)

K2 WNKREEDARHE

Table 2 Distribution characteristics of microlymph nodes

MEZEIX FFPEAR/ N 25 AR : 48 (100.00% )
Region of lymph Total number of negative microscopic lymph nodes
node b LRl Bt T A
Oropharyngeal carcinoma  Laryngeal carcinoma Oral cancer Hypopharyngeal carcinoma
18(37.50%) 13(27.08%) 9(18.75%) 8(16.67%)
Ia 1(2.08%) 0(0.00%) 0(0.00%) 0(0.00%)
Ib 4(8.33%) 2(4.16%) 0(0.00%) 1(2.08%)
I 8(16.67%) 5(10.42%) 6(12.50%) 2(4.16%)
I 3(6.25%) 3(6.25%) 2(0.00%) 3(0.00%)
IVa 1(2.08%) 1(2.08%) 0(0.00%) 1(2.08%)
IVb 1(2.08%) 2(4.16%) 0(0.00%) 0(0.00%)
Va 0(0.00%) 0(0.00%) 1(2.08%) 0(0.00%)
Vb 0(0.00%) 0(0.00%) 0(0.00%) 1(2.08%)

1 BN ELS A SR (o) % RIZH B PR B G 5 (o SR RNk 245 CT

Fig.1 (a) Ultrasonography of microscopic lymph nodes; (b) biopsy cytology positive pathological staining;
(c) CT images of cervical microlymph node
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1.4 BUTiHRIBIE

BF L IUE RIBICAC I, T EEfE, Sk C
P, B 28, CTRUNERNLRA 3 mm JZ 44,
ABFAR BB Eclipse BUT I R 48, £ CT A
Eaymiia iy X R fE kA E . BRI E &N &
6 MV & fE X 5 £, KA 98 8O IR T R

(Intensity modulated radiation therapy, IMRT) it 17
1BIT o o A EIE R ERU G TT tH R, PR B
ZIN TR 2 5 DX B AR S A/ b 2 4 X W 1
Y1) /& K 28 B (Organ at risk, OAR) 52 I AR 1 K 71|
., RGOS0 & & E J7 B (Dose-volume
histogram, DVH) , #ll 55 *F- 24 5 & (Mean dose, D,.,,)
PLAARFRF & (Volume dose, V) , U1 2 AT 7R o

B2 FE-HHETE

Fig.2 Dose-volume histogram

15 RITHXRERLFTE
JBT BRI AR T, SRR /N 94k 22 85 B 42 [X 35k

4N (Gross tumor volume of node, GTVn), %
T &5 4b 7 78 DTGTVn:  66.00~69.96 Gy/33 X,
FRFE: 2.00~2.12 Gy. BUTEEXALALIE, Wb
MRS PIPEX A B GTV (E3).

3 SRk SN E AR X ER
Fig.3 A target volume of cervical microlymph node of
HNSCC

SO K O 51 AL DX AR B g A 2 Ko 4, R
i AL E ) MO I PR 42 X (Clinical target
volume, CTV), ML XU FE 43 7] ) ) ey 6 I PR
FEX (CTVD RARfEIRAREEX (CTV2), 29T

LI 5 4k 7 751 B DTCTV 1 : 59.40~60.06 Gy/33 ¥ ,
AR E: 1.8~1.82 Gy. DTCTV2: 52.8~56.1 Gy/
33 %, BRI E: 1.6~1.7 Gy. it ¥ #E X
(Planning target volume, PTV) Ay ik Xt %8 [X
M3 mm, PTV AN G 458 B JHR e 9] 28 R R T

2 mm.
1.6 X EREREEREENK

TERIVEAS ZER . PTV #252>110% &b 77 71 & 1)
RFR<20%, PTV4%E52>115% &b 77 & AR FI<5%;
PTV 5 52<93% I 4b 77 7 B AR AR <1% . S0 X
W R e KA EIRE: T Dyw<54 Gy, Hii. #
MAAL. WAL e R BE Dyw<4s Gy, I
iR By 4D Vy<50%, D,.<26 Gy, i FRE (k.
D) V<50%, D,.<35 Gy, M [E D,<40 Gy.
D,..<45 Gy, HRIRV,.<50%. D,.<45 Gy, BN
M (I H) Dyw<66 Gy, Al‘E Dyy<66 Gy-
V,<30%, Hiw (o, 4 D,..<45Gy.

mean
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BT RG24 N AN, ERE3IANHEI AR
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6N A+ HEE 1R SRV FRAHIBE &2
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TH 4G R SIS0 MR/CT #4;  J
PR ik B 5 2 i R b L S A X SR T . R
T 1 M I 95 B 2 IR SR B X2 VR 4R MK
AT

1.8  HIHFRE

K FH SPSS 20.0 /4, % FH Fisher ¥ i £
AT R LR, FEEREERA G FBow, it
B YOR B 2 v T e A5, DL p<<0.05 1 Ky

ZrBRAREER L.

2 R

2.1  SESEEFEARENIEFR

1z F§ CT 8¢ MRI i ik H s RA AT 4T % H K42
<1 cm [ AT SEFN SR/ INAR B g, — S 7 A ) Je %
kg, MM R R, BARERK S,

R3 WNKESREERAH#R

Table 3 Description of ultrasound indicators of microscopic lymph nodes (n=48)
LD KAkt PY S [ ]S 4 it L5 P S 2
Index Length-diam- Internal echo Lymphatic hilum  Dermatomedul- Boundary Elastic clas-
eter ratio structure lary structure sification
<2 22 o3| ABIE FRHE TR A NS TEE NERE D -V
Uniform Uneven Exist Disappear Clear Unclear Clear Unclear
Mk 2325 26 22 37 31 17 45 3 41 7

Number of pieces

22 MACESIEMHARRFERSFESHN
tE

FC BT TR AL AT Sk SR e KA E
TR AE, R G W77 A, BOXT ek
PRz S, SRS KB BR (. 4D

(D, M Vi @R AR CEL 4D BID, &V
BV, 3HEE,  LE SN T A R X AR AL
JEARE K, EZRAFGREEE L (p<0.05); H
RETE LA ETM RN EZR CREEE X (@
>0.05). T UHFEK4.

x4 MMEASERNAR ST RN AESHHLE
Table 4 Comparison of radiation dose parameters of organs at risk between the optimized group and
the non-optimized group

OAR (¥ts) / cGy HXFREr plH Guitfd
E| Ly e itk Related p value Statistical
Non-optimized Optimization coefficient value ¢
group group r

i D,,,, Brainstem D, 1 903.08+754.72 1 936.38+798.20 0.968 0.324 1.000

6T D, Brainstem D, 3407.55+£1038.15  3422.36+1 040.91  0.996 0.311 1.000

HHE D, Spinal cord D,,, 3 609.04+507.94 3597.86+512.35 0.991 0.423 1.000

AL Dy, 5096.77+485.61  5067.51+495.79  0.971 0.146 1.486

Circumpharyngeal muscle D,,,

WAZEHIL Dy, 4486.02+1 610.02 4 458.24+1 640.13  0.995 0.433 1.000

Musculus constrictor pharyngis D,

W D, Larynx Dy, 3570.81+1764.23  3515.41+1759.76  0.991 0.169 1.404

& Dy TracheaD,,,, 3 732.99+881.92 3 733.66+881.69 1.000 0.324 -1.000

% D, Esophagus D,,,, 3673.97£911.92  3665.72£927.75  0.999 0.234 1.000
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bk
OAR (¥ts) / cGy HHXZREr plH Guittefdt
ek itk Related p value Statistical
Non-optimized Optimization coefficient value ¢
group group r
M D Parotid gland D, /¢ Left  1543.634592.65  1505.12457620  0.986 0.025* 2.338
#iRight  1673.094510.30 15662341347  0.857 0.021% 2.425
JEBJi V,, / % Parotid gland V,, /£ Left 12.38+7.16 12.31£7.12 1.000 0.037* 2.173
#i Right 13.65+8.86 13.6448.86 1.000 0.021* 2.418
SRR D, ., Jileft  2997.94£1264.86  2989.7241271.06  1.000 0.030* 2.262
Submandibular gland D,..., % Right  3136.76+1294.62 3 127.16+1286.49  1.000 0.011% 2.679
SRR Vs / % 7t Left 58.74+32.75 58.74+32.75 1.000 0.032%* 2.236
Submandibular gland 7, 7 Right 61.84+33.08 61.71433.02 1.000 0.043* 2.103
L1 D, Oral cavity Dy, 4129.96+1048.98 4 113.27+1052.59  0.995 0.285 1.000
HURAR V. / % Thyroid V,, 16.65+7.09 16.15+6.32 0.972 0.092 1.731
FURAR D, Thyroid D, 3212.31+852.65 3204.53+845.44 1.000 0.055 1.988
M Dy JLleft 5091194140725  5058.18£1404.69  0.995 0.170 1.400
Brachial plexus D, FiRight  5273.67+1033.87  5273.04£1028.56  0.998 0.954 0.058
& D, Mandible D, 5992.14+731.98  5646.84+1123.62  0.442 0.053 2.001
(58 V., / % Mandible V,, 14.92+9.69 14.76+9.50 0.999 0.025* 2344
H#% D, Cochlea D, JF Left 621.16:942.14 585.34+790.40  0.984 0.755 1.000
#i Right 582.594863.16 525.34+649.98  0.935 0.836 1.000

HE: *,p<0.05, 257 A REEE L.
Note: *, p<0.05, the difference is significant.

23 WUNKBLEXIE3 a BIEENEIRN

BTl N LB B AL AL 0T iR, 89T
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LG X R W R MR K. SR A R R 8
E, BRI R R, RO 1B TR
. 1BIET] B . 3ERETT PRI, A 44
HHIL 1 IR S L, 2 51 B 2 2% e B B g, 5 497 2
B BB, 1B B 2 R R
BHE AR ML 3 P L TR A

3 g
291 0 4k EL 435 6 A% % HNSCC 1) il 45 8 2 5

i, % )i AT RE A R XA A 3t 38 e B R T R
SNLEINEE, R ER T AR, R IEH A4,

B A8 PR B S B, 7 LI PR 15 T v i P £k 2903508
WREEE I FERS NG o 2 DI 0 W 8 B8 1k Ik B 45 1)
AR RIS MBS AR T 10 mm. H IR
B PRRsEAG A G ANRE . B 2 R A
AL, e A2, BE. CT. MRI.
WAL 5 S R gEr Rl . PET-CT. BT Ik 02 45 v K
DA Rk EL S5 R &5, W BE LR I N B e
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FHIHNSCC 418 25% %545 /N T 1.0 em fi#k
B4k m) B AEE A%, HINSCC () [ e P bk L s i R
AlIA 18%~30% = s LIk RS 2512 I 4K
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CT BRE 1A 8 A BEAR T — 2 F B 18
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ZoRT e KA B AL G R, Lid™ 85
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FHPESE . A 2 Fiol BRI T B 212 Wt B v 7 A
NP FF R T, Han 55 " YOG PRI E AR B A
5 K D J R A ) SR R R SR AR, B R
BA R A R T, 72 MR m
MELEN b, B SERESYE, s T
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R JETi W . Bugter 55 ™ I, HLAF 4 G R
(SFR) s 1 2 ] A6 ) 308 M Sk 20 485 e /N 1) e s 1
DU A B A4, Rt R, U TR
M NER . B 538" R, IR A
(MRD) Bt4& CXCR4 & I& K5 HNSCC ik [ 45 5%
iz W B B I T A -

HET, O 300 kN bk B2 45 08 1 SR T B
MG —AnifE, TRENIZ W S bR AE, H 2 RS
BoAA BRI F B, S T3 h ke gt
BB MBI % . HAT i A A 4 ol A
W, AR E — 2 RS A A AR — 8 WA, 2 i 45
HERA I R A, X 7 B IR 45 & 2 Pk D = Btk
ITERa I . Rk, ARBEFCRA T 2 BSR4
DFEA, T3k — 0 vl gk 2 45, 24T
HRZE RS RO, WA B, A T
MRS HNSCC 2, $Rpt 18 pks A X Fn 2
Hik B, v KRR R A AR
JUZE, BRARARS, BRI JuIE R S5 br i/, 7=
= A= il e BN R A BT TR

T & HNSCC HE R IT FB 2 —, XA
/INT 10 mm ¥ 0T S8 250350 B PRk B2 85 an fl vy, 2
I PRI AME i AR 256 R, A1) R AU
5y RAEFREE M E A7 FE, BRI R I X 2
T 2 AR EOR M H k1, EH00HE
X358 i 875 FOE S5 (10 60 DX 98 B AT A7 A 4 i T &

FE/N IR BB Sk B0 O TR AL, AN TR 2R AT
TR R X W AR S T, e s D R 2
BRAG S AL CT X B A FE N ik B 45
ITIOT AL, B AL CT AR IR 7 & 1 71.40%
[Nk B2 45 9 2 B . 451K . Bosch 1B 17 LA,
G VA X R Nk g5 2 W i B 3G v, [ 75
HNSCC 4B X . Fla Koy 8107 915 24k, 2
P EWE AR RES™ RIL, 1R
IMRT HH S0 T X 79k 2 435 L X A1 A 38 e R Th A
AR T, [FIE A iR a7 ROk -

HNSCC &2 FUHE 7 5 A S5 1 30 il = s gl
2 M YRR Th BB RCR A T TRE . T S BT R SR
WG TR JRURG 38 o, 3 Rt T I R [ AR Ak
BT TR T SRR O U A, B TR AR
BAREX, BT R AR K. Fk, AR
SO P A 0 AN ] e A ), LA AR FE S 2 AR
K 2 IEA K Y, Bandlamudi 25 27 R I, IR
D, ., >40 Gy #& &A= AN 0] 3 3L 1 (98 75 fa i 1A
F (p=0.001) . FE[EH 23 N N, X AR
D,..<20 Gy (p=0.034) 51T 54 E 8 EH ML,
Sim %5 P70 A, @R IR D, <50 Gy 5 AT 2 fi
Ko HTFIb X AILX bk B2 4 5 e v e i S e, Ut
[X 35k 5% B8 S5F J AN AT k4 b S B RR A 4405, i R
M T, SR g A A 2R B B S R X AT DA
RUAEGRIX — ] L

AHF 7t 3L A 22 HNSCC 23 1 51 MU/ itk B2
g, FRNER G, PHEMRE A 5.88% RO
28 38 S0 Ak B2 4 X T R X T R Ak S R B
AN PERR R A 2 B R E S T R,
Gt EEFAREERNL, HRAERBEERD
Ko HETHES NGNS 32 847 11, 1L
Ib XA, BRI B MRAR . AT R A T AlE 3%
i, R ARG R M2 Rk, e R
TRy IE R 2

Zit3afEiMEE R, ERMKESHES
T HRURT DI, R R I/ U 2 5 O R XA R
WA R, Ui R FH 2 RS RO AR AR I T Al vk 2
G REYEZ G, ] DAPEAR R S0k B 5] IR X ek )
WRE, MASBEEER, By s E T
AR OK i e ) = TR A R T ok R, BRI, R
Z A AR HAR LGV G AT S8 X TR
iR LI E T

BT BB RS H/ K ERE, M5
JROTT 3 DX PR A ) 5 A 0%, 3 B2 B980P R I
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PRI> W55 2 P AL OS2 . AHIETE 10 3 a B U5 BB}
H, 26 I 2 PR OB, P 0 A RS R R
gl B, RREIHERKOEERKRERT
5cmo 141 L2 GRERRIT, I Dy SUET
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Ja, BT E A, 45 BEAE I P Ah s i
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N LR MR, H AT ASHTE T 45 R AL
EAMR, WHEEEY3 a, BFEFT KA
Tk 7E B Kdt— P BB U T FL 4 2R

4 g

R 2 BT AR BRI ) W HNSCC &4 (1
SN IR RS, D0 A ST X 0T HE X RIS
KB, AN B SRR A AR ) IR A R R S O
TR, Stz B L. Fivr3 ask
R 2 A8 A 5 BB AW B I SNk L 45 X A
JERE K, T3 A LR, BETCIER, K
P 2 5 S B BRI W /N itk B 45 RO, JF
— AR BOTRE TR %, R H R A A,
A B KRS B B AR TR T 35 ) S ML IR R AR, By
BRI PR W PR S B AL

EETMER EFREARRTEHEEHATE,
ARMAMEEERERE. ZREKERITF LR
BXHMBET; R ATEEBOTIER, k&
MK R G REE; EeA AT kisHiHik
NAZR#E, 25ZRRITERXET, #TH
ME; FTERARKTRRAE; fF7RFTHK
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it MBI ERRXE R 2REEHEAEF
EESEg:0b N

S 3k

1 Zhao L N, Gong J, Xi Y B, et al. MRI-based radiomics

nomogram may predict the response to induction
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