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ABSTRACT: Functional and molecular imaging detection method were used to evaluate efficacy of head and neck cancer after
radiotherapy in clinic for individualized treatment guidelines and curative effect improvemrnts. This paper summarizes application
progresses that the function and molecular imaging technique (CT, MRI, PET-CT, ultrasonic detection technology) evaluated
radiotherapy planning of head and neck cancer planning and treatment efficacy. The results show that different functional and molecular
imaging detection method plays an important role in the selection of detecting time, diagnosis, differential diagnosis, observation of
residual tumor and recurrence after radiotherapy, prediction and subsequent therapy guidance of radiotherapy efficacy. Using image
fusion technology, such as PET-CT and MRI-CT, can improve the accuracy of therapy efficacy detection. Clinicians should select correct
functional and molecular imaging detection method on the base of conventional image technique according to different head and neck
cancer patients, so that they can better guide the development of radiation treatment planning and curative effect evaluation after
radiotherapy.

Key words: Molecular imaging; Head and neck neoplasms; Radiotherapy

Chinese Library Classification(CLC): R445, R730.55,TH774 Document code: A

Article ID: 1673-6273(2014)20-3994-03

S IR A AR AT AR — B BTSN AT Rk
BRI £ ERYT A2, BRI AR B KRt e, {EA7)
IRATAETE Z MR, ANk SO R AE IR 7 IR A PIAE N 5 &
Sz, R RR AN TR 2 BT SR T TR A — 8. BRRHAR A
ARPCEE 22 B0 R TR A T R T A T B REAATAN Sk
BRI B BCNATT HRIFY AL, B AR ds S MR IR YT i
PEFEITRE, ASCHA RIS BE 5 73T AR B Sk TR
SHIGTT IR E A RO v 4 0 A A

1 BB T S S0 PR SRR T v L P AR

CT .MRI L K 75 25 R TR 2852 K A 349 A 5% 3k 3035 iy
B R M E I B R AR L R A i B T S AR I T R
MrbRifE(RESIST Fifis ) (U TEZS 2E 48 b AE DA Sk S50 A28 ) J S
IRITHCERIG R E T S5 8012 A0 B2 WY 2 o LA
MRS TR TEZ AR, BURREGHEA (I PET-CT) 2
HAEisr FRAR N ARZ —, M — RS0 (W CT,
MRUD), A F 7 05 30w ERA M S 4 A e, X I R 3k 301
TR B WA TR B S B TR RS AR Sk S A
I e L DX A TR ) TR ) S S AR YT IR TR AR

* FATRE . B T E A7 54 (XBR2011040) 5 | i it -+ 5 RFF 34 (11R21410600);
T AT KRB 4:(2010020) ; KRR g < 12557 2= R 2 4 (CH125521103)
YEZ N EFRRFE(1978-) , £ M- Fe A, IR BRI, F2BER5E J7 1) I ey

NSEIRFER 22K T, 87, AT BRI, 181 I
(ki H 38:2014-03-16 452 H1H:2014-04-10)



REYES#E www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.20 JUL.2014

+ 3995 .

IR 2R J] e T A AN R Jey B A2 R R A T T B

2 ThEe5 5 FRAR T S SRR IR BT R 9T v R e
PR H B
2.1 CT #&im

CT A ¥ BT L0 320 s 35 Sk 200301 I3 9 32 42 36 v Il SRR B
M T CT YRGB 2 2R, TRIMGTE Sk 38 CT UG b
B RS BEEMWT AT UL, AT B X, B T4 G 5 A 24k
TR Y X, CT R R 1 73 PEAdi 25 o CT RETIUER
(CT perfusion ) & —Fh BB i /n 2L 245 B A A8 137 3l 1 RS
DIRESAR B, X5 TR0 28 i o M2 W S R o A —
FE BN P, CT WETE BAZRPT LA s g 25 PN 1A A & O
B I PR B2 0 ) B FETR YT O R, R IR ER Al S B,
Trojanowska SEPHfF 5% R W, CT W3 B3 AE 1E 8 Sk e i g
HREFR RS , A BT 3k 20050 I i) o HA 0 o
2.2 MRI #&i

MRI 2L RIS WT 3697 MRl PR AT Bl iy S T
B, TE S e 4 X o T, MRI A AR A T CT,
2 3 SO0 Aol 42 A0 300 R 50 ) 61 ] BR 2 2R, CT i A e vfe
DA DX A3 2H PR g [ i, <) T UIL PRl 4 2 i o 1) 4 X
I MRI H 77 & BEALA 202U L SRS AT AR I 1 8L, ARk
I Se2H 2RI B R0, WAL A I #EATIX Rt AHX T
CT I M 7, MR J&—A T -4 X 533k 25050 firh g 1] L 4
HAWAR T H,

MRI W] 78 = 4E75 (] b 54 M Al iR Sk S s A5 R R
H MRI A5 H R AR X1, o T4 A Tl Rl [ e & il
MRI E& FRESIEMAEY, H MRI Y CT i, CT K& B/
E PRV IR T MRI, [ MR P S ] TR I
TR ARG A AR . T MRI A CT EHR AR A BR M T5
FAR B FE e R BT LUK CT/MRI G S A B T3k 51
RIS A TR AR ST, T LI e i i 1 v sl 484 7 S At SO0
Fgo AFBEATERE R — CT EHGIRET M0 X 22 58w
AR, R A MRI R CT MG RA BAR TUAT L S 2545 /1N ik R 4
X)) 22 5, (o 00 X /) i B 00— 38 T & , A Bl I DR BB U o
WA PR 3L, U YT BRI S 4R AL R S A Rl
PRI o T A BRI FH B 5248 27 MR Rl (1 MRT I CT),
AT REVRAM A —SEAG R I T HH B4 BN S8 B RS B AR
AT 5 7 R I DT Sk SR eI 12 Wk 0 . ZE D B LR
BRAG TS T 4 L PR T 1 A 5 1% AT P T W s e ) 58 S s
PERGHR A7 B SRS W

HWF5E % , I8F-FDG PET/CT A% K i 2 0 i A% fie
FRALE I MRI BTN GBI (5 B TEIE BUR 10 43 Sz W i 3 A
—EVEH, 1 18F-FDG PET/CT W A2% F ¥ i S8k - bl
& BU{E (standardizaduptakevalue, SUV ) |, Jf1 87 9 i Lt (lesion—
to—white matter ratio, L/'W), £ 35 E 18 8 B AH G I 1 2 &
(relative cerebral volume,rCBV ) B, L/W X Ji8 JFused (14 43 2%
WAl RE A — @ LY, HEILIRVRIBOMA AR EA T S H Jis
PSRBT 5 52 kA B UL R W X SE R A M, ] M S5
R I ILPR VR EBOINA S AG 25 -G8 A0 MR ] T i b 1 Dl 55 A
Jo 0 DX (R YT R ZO 1 R 805 S R i B R s

FETC B TR o 2 U5 T R R 3 (2D-1H-MRS ) A] LA A
BBURIFLIR AR, Xof i e i I8 AR I A e A e 2 403 40 48 1) L
A EEAMNE,

2.3 PET-CT #I

PET GE AN A3 F/KFETEA] B4 2 fik 58 S) 303 il
JEA B A AR SRR, A BT IR AR e M T
SR KA Pk i bR ey i e 1 ING RN =P R TA L Sl LT g i
B, AT AT RE I T B B R s R YT 80 P, PET/CT HA —
SN A B A, ATk B R A TR 30T,
JBCHAYT IR (3R B SR R R BOIRBENE AT A R s
Xof Sk SO IR (4 SR YT AR T IE B A PEAR 12, Quon S0
5T B, 18F-FMISO (18F- JRfiFFEmkms) PET fig 4 n] & b 2 bk
S ST PR 1) = SECIR 150, B g Py =2 SR04 S S b, n SR A
VLS 7N SR AR, D) A PR 52 2 4 RV S . A0 PR
18F- JIi S0 25 R AR BOK - 5 B U5 B F 1o 2835 R fdom &
B 2 AR AR M, i 7R AR AT — 2 AR L IR 1A e
(14 = SRR S B A8 A 11 50, B T 4 T PPAR G A8 19 A ) 2
TE TG . PET ZEURAYT o Sk 20005 42 & 1t B2 W 4
B U5 75 7 AT A 20k CT Fl MRI B 09, 18F- i 43 4
Wl Ry e 28 L SAGOR) , oM ARR LA 45 18F- gl ng , 11C-
JIHG , 18F- M —f, 2. %k, 11C- TRER , RGD k(45 ) A
FMISO(Z & 4N R A%570) 45 , B 0] LATETR YT R S IRYT Ja f i e
BRI IR QI | A 3 A I = RS AT AT

JifrIRE 43 S PR A YT R S AR AR L W] S R U A
7 DX A 2 AR RS R e 1o PET-CT K BB 4R 133k 3348
i K ELFE 61 I AR SR R I SR 3 BE R A S 4 21
(A4 BT REM DGO (5 B, 6B i 0 0 b B Bk 34 R
XS R AL W Ry S SIS R T 43400 A oAt P H R LE I IR Hh A7 AE
— B, RSk SR M A N S RG2S L T CT 46
M, BRI PET-CT 150 DIRER G AR S H X B A A
7 RGuAGS , m e MR AR TS 1 R I 0 i S g Ji
b R DG X B8 1 bR L 45 Y0 L, A A0akE SR ) 98 7 2 B
PEAMB B PEEE SR, wRah T g i B PET 60 A Bl A BY T %
51 CT gl MRIAGHI A B PR et o R SR, 78 Sk S8 i
TR ERCE BT IR YT PEAN o, CT ARSI 2 B0 B4 TS H0 IX I Bl A G
1y, PET-CT RS /Dl ik #5214 RS ], B ff 1 6 104 g ke
SHRRIX, TSR AN CT R Ay e g, 55 41, PET-CT 73k 3%
Jifo IR £ B O IA T DA P BEHE S o A FiRs ) PRl 7 2
JHCHH R | DT o S s i 307,

PET-CT 71T 3k 2000 I8 15 A Y7 8808 O T A 41 o 7
S, FERIAEEHAIT G : © I ok 8 1 Uk R Rg e &
52 s @ PET-CT fEA AR [ TR AR I T0 A2 18 5 © UHAYT G
iR 0 X B A (AT A MERE . PET-CT 1647 Sk S0 g 1148
F AT CT B3RS A I R E AN B Y, S 4R Al PET 53
i CT EURHT T Bl Al AR 22 . 7 R 01X AR 2 J7 1
M T PET G INAFAE USRS RN, H¥ PET-CT () g i 1X.
FESCHALE BT CT A PET (RS IX, SORF J275 2 il 3k 20
JifrIRg FE A TR ) B 2 2 3 v ) IR, DT i S
7 S RO, B T (EE— 5T . Yao SEUFSY &
B, AR BUHAYT 5 A T CLAS SR A 1 Sk S IR R TR T S



+ 3996 -

IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.20 JUL.2014

=Py~ A 4T 18F- i34 (FDG)PET #1 CT #9485, 154
FHHB b L5 IS & H, s s BRI 45 2R 5 CT FirAs: I 1) ik 2
S5 R/, i 5 18F-FDG-PET fy A5 25 5 & 2 4 ¢, bnifEdst
BUE(SUV)<3 [ B 5 s B 45 S 2 B AR et BUE >3 (1) 5
B B 4 G BRES S S B, BHAE TN > 80% , B4 Tl
THE R 100% , BRI X T iR 7517 18F- FDG -PET FI
CT FREBAME 3k 00 hed 2 3 v ANTE bk g, Eth
W HETHAFAEFS .

MR NE RIS AR TR B PET-CT HET M AF7E
AN L0 PET 23 (Al 43 $EERAL T CT 5 MRI, T2 5 CT 5 MRI
Rl LABREN B S (AN JE 5 18F-FDG-PET f77F — & IR FH P
SR B PE 3 B iR BUE (SUV )2 PET-CT 2 Wi Jie T 32119
FEbm , AR HEE B AE A [R5 b (12 W SHE IR Y7 e be
HESHUE A A A0 B BB A AR L
2.4 FBEEIN

H AT A TARIN SR, 2 AR 8 MO 8 238 3 1L 3 30 7 2
XA R, VTR R ) Sk S PR 2 R R S A
R EZEZWHIKIE . BT RO R A SURIRSER R
4, TRk B TSRk L A el e s Winikz —. £4&
RN RE 30 )3k BRI ARG BB B R B RS R
AT R IR R, B 5 5 T LR AR, SR AN, 8
FEGI R PR AR AT Sk B R T AR, G
ARG BRI B R B R T — R Al i iGT
B A TR W B F B H IR RS 2. Ak
WY, Sk B TR YT 0T RO RT & AR B0 ki e T e
7, SR PR P 10048 [0 7 R S A BB A 7 300 X6 Sk 2000 e e o
IRIT B FE SRS ARG I T E RIS 5h, R A
P AE AR I ) D) e T 4 w5 R A AR A R B AR
P, R I Y B AR R T Rl PT 2R 4 T 38 1) 25907697 (R B i
A DG 75 T X Sk Z00ER AR TR T VAN I R ATE 92 18 K I
A
3 RE

S UIRE 5 53 TRAGAE K S0 e Jg SRR 7 TR i RN
FPRLTAN AT A% B o AN [RS8 i 7 VA AR R A
ML BERE IS WA 4 B2 W40 (B UL UR T 5 I8 1) 3%
AR K TR RCR 855 SRy 45 7 T AR 3
BEAEH. RABGMEREARMITIRA R, 1 PET-CT il
MRI-CT %5, 0] 3% b B 7 FF — ko il oy 32 ) et , B AL B b
FIfE 2, NI EE R HER 5 . ot 2 B, PET-MRI J&44 MRI
R T L D)BE S PET B 43+ US DI RESS A E R i —
TR AR, R TR, AT 25 T RS, Rk
A2 BT Sk S0 I O A7 T TSR o TEARSR Y1
IR TAEH I PR B AL F5 78 3 AR 22 T B A JE A I, AR 48 Sk 3
BB IRE £ E R AR TR AT 5 I AN [ 3 L A 0 D) RE RN 43
FRAAGAIN T B, TE - 5 T BURHA YT ) | TE R AT
XA, LA KRBT TR YT 5 TR

2% Tk (References)

(1] F B4R A R F PG+ b 5 2P B AR 248 # k&

R A kAR 5478 )

&,2010,45(7): 535-541

+ R HAR ] b A F F ool Sk I A

Committee for Head and Neck Oncology, Chinese Anti Cancer Assoc-
iation Committee for Radiation Oncology, Chinese Anti Cancer Assoc-
iation. Consensus of combined modality therapy for head and neck
tumors [J]. Chinese Journal of Otorhinolaryngology Head and Neck
Surgery, 2010, 45(7): 535-541
[2] Redal J, Rusten E, Se& vik A , et al. Functional imaging to monitor
vascular and metabolic response in canine head and neck tumors dur-
ing fractionated radiotherapy[J]. Acta Oncol, 2013, 52(7): 1293-1299
[3] Gré goire V, Chiti A. Molecular imaging in radiotherapy planning for
head and neck tumors[J]. J Nucl Med, 2011, 52(3): 331-334
[4] 3Tk, & 5R.CT HE R RAF AR Sk FA Y 7 09 5 A [J]. 2500 5 52 3%,
2008, 23(12): 1393-1395
Ai Song-tao, Yu Qiang. Application of CT perfusion imaging in head
and neck cancer[J]. Radiologic Practice, 2008, 23(12): 1393-1395
[5] Trojanowska A, Trojanowski P, Drop A, et al. Head and neck cancer:
value of perfusion CT in depicting primary tumor spread [J]. Med Sci
Monit, 2012, 18(2): CR112-118
[6] Cengiz M, Ozyigit G, Yazici G, et al. Salvage reirradiaton with stereo-
tactic body radiotherapy for locally recurrent head-and-neck tumors[J].
Int J Radiat Oncol Biol Phys, 2011, 81(1): 104-109
[7] 4P, Hm. CT-MRI @ &3 RE L HT B IR 4 3 F oy 5 f k&
B[], 3% E SRR 4R, 2011, 31(1): 22-24
Zhong Qiong, Chen Li. Progress in research and application of
CT-MRI fusion technique in the target area of the outline of head and
neck cancer [J]. Journal of Gannan Medical University, 2011, 31(1):
22-24
[8] #A#saL, P XA, ke, 5. PET/CT L B3k 3R i i3 AR AR R T 5
B w7 P oy R [J]. B S HF 5 A S 4R, 2010, 23(1): 67-71
Hu Yu-xiao, Lu Guang-ming, Zhu Hong, et al. Application of PET/CT
and perfusion magnetic resonance imaging in the diagnosis of brain
gliomas[J]. Journal of Medical Postgraduates, 2010, 23(1): 67-71
(9] & éa iR, BB AT B Ak e 3R AR A AUR A 2T v S Fe K 4 8 Ao LA
AT 69 16 RAARE S [J]. AL ACH T B 5 2 &, 2012, 21(2):
105-107
Zhu Xiang-zhi, Kang Zheng, He Xia. The value of diffusion-weighted
magnetic resonance imaging in gross tumor volume definition and
tumor recurrence/metastasis prediction in nasopharyngeal carcinoma
[J].Chinese Journal of Radiation Oncology, 2012, 21(2): 105-107
[10] #Azh, Fhm, EEM, 5. =% 80T REERIE LR R
B P B E S HEEAK, 2010,26(4): 639-642
Xu Jun-ling, Li Yong-li, Lian Jian-min, et al. Differentiation of
postoperative recurrent glioma and radiation injury with two-dimen-
sional proton MR spectroscopy[J]. Chinese Journal of Medical Imag-
ing Technology, 2010, 26(4): 639-642

[11] Joo YH, Yoo IeR, Cho KJ, et al. Standardized Uptake Value and

—

Resection Margin Involvement Predict Outcomes in pNO Head and
Neck Cancer[J]. Otolaryngol Head Neck Surg, 2013, 149(5): 721-726

[12] Lee JW, Lee SM, Lee DH, et al. Clinical utility of 18F-FDG PET/CT

—

concurrent with 1311 therapy in intermediate-to-high-risk patients
with differentiated thyroid cancer: dual-center experience with 286

patients[J]. J Nucl Med, 2013, 54(8): 1230-1236 (Fs2 3876 57)



- 3876 -

IREYES#HE www.shengwuyixue.com Progressin Modern Biomedicine Vol14 NO.20 JUL.2014

Nailing of Ununited Fractures [J]. Bone Joint Surg Am, 2007, 89(1):
177-188

[11] Yang Yi-min, Ren Zhi-wei, Li Meng. Selective use of ceramics in
kyphoplasty bone cement leakage prevention effect [J]. Xi'an Jiaotong
University: Medical Sciences, 2012, 33(4): 494-497

[12

—

Rabbani F, Cordon-Cardo C. Mutation of cell cycle regulators and
their impact on superficial bladder cancer [J]. Urol Clin N Am, 2000,
27:83-102

HFRE, ZWE, MX, F. 4% 8N VSD 5 5N B RS T R
B3H R ARSI ATI]. AR A4 B R, 2013, 13(2): 303-305
Xu Yong-qiang, Wang Yu-si, Yan Ge, et al.Comparison of Distal
Tibial Fractures Treated with ORIF and VSD in Early Stage and after

[13

—

Improvement of Soft Tissue Conditions [J]. Progress in Modern Bio-
medicine, 2013, 13(2): 303-305

[14] Egol KA, Kubiak EN, Fulkerson E, et al. Biomechanics of locked
plates and screws[J]. J Orthop Trauma, 2004, 18(8): 488-493

[15s

[}

Rijal L, Sagar G, Mani K, et al. Minimizing radiation and incision in
minimally invasive percutaneous plate osteosynthesis (MIPPO) of
distal tibial fractures[J]. Eur J Orthop Surg Traumato, 2013, 23(3):36
1-365

[16] EZEa#, k& &K, L5 7.5 FRAALBAIAL B -TCP A+
A5 SR TR B AR 69 ¥ [J]. IR A4 B S, 2013, 13(9
): 1648-1650
Wang Jun-lin, Zhu Hao-dong, Ma Xu-ning, et al. The effect of -TCP
with unitary filling and particle filling methods on reconstruction of
lacunar bone defect of rabbits[J]. Progress in Modern Biomedicine,20
13,13(9): 1648-1650

[17] Hung Han-biao, Chen Kai-zheng, Chen Jian, et al. Lograft clinical
application[J]. Chinese Journal of Modern Drug Application, 2012, 6
(1): 47-48

[18

=

Fuessel S, Herrmann J, Ning S, et al. Chemosensitization of bladder

cancer cell by survivin-directed antisense oligodeoxy. Nueleotides

and siRNA[J]. Cancer Lett, 2006, 232(1): 243-254

[19] Ujant J, Henderson C E, Madey S M, et al. Locked plating of distal
femur fractures leads to inconsistent and asymmetric callus formation
[J]. J OthopTrauma, 2010, 24(3): 156-162

[20] Dhar NB, Campbell SC, Zippe CD, et al. Outcomes in patients with

urothelial carcinoma of the bladder with limited pelvic lymph node

dissection[J]. BJU Int, 2006, 98(6): 1172-1175

(E#55 3996 )

[13] Quon H,Brizel DM. Predictive and prognostic role of functional
imaging of head and neck squamous cell carcinomas[J]. Semin Radi-
at Oncol, 2012, 22(3): 220-232

BA, N, FF A, F. AR ~(18)F-FDG 3 5 2 A5 5
B F -lo Ak g 5 55 % e A Kb )] F Bz B 4 4 &, 2010,
30(1):55-58

Cai Li, Zhang Chuan, Li Yan-sheng, et al. Correlation study between

[14

=

BF-FDG uptake and hypoxia inducible factor-1a level, microvessel
density in human gliomas [J]. Chinese Journal of Nuclear Medicine,
2010, 30(1): 55-58

[15] Sham ME, Nishat S. Imaging modalities in head-and-neck cancer
patients[J]. Indian J Dent Res, 2012, 23(6): 819-821

[16] SunL, Su XH, Guan YS, et al. Clinical usefulness of 18F-FDG PET/
CT in the restaging of esophageal cancer after surgical resection and
radiotherapy[J]. World J Gastroenterol, 2009, 15(15): 1836-1842

[17] Koshy M, Paulino AC, Howell R, et al. F-18 FDG PET-CT fusion in
radiotherapy treatment planning for head and neck cancer [J]. Head
Neck, 2005, 27(6): 494-502

[18] Yao M, Graham MM, Hoffman HT, et al. The role of post-radiothe-

rapy FDG PET in prediction of necessity for post-radiotherapy neck
dissection in
carcinomal[J]. Int J Radiat Oncol Biol Phys, 2004, 59(4): 1001-1010
IRAAYR L ERF ARE | AR 25T TN ST X
A A BAEAS R V] B el shA 4 &, 2007, 7(2): 120-122
Wang Jun-jie, Ran Wei-qiang, Jiang Yu-liang, et al. Ultrasound

locally advanced head-and-neck squamous cell

[19

=

guided ™I seed interstitial brachytherapy for recurrent or metastatic
head and neck cancer [J]. Chinese Journal of Minimally Invasive
Surgery, 2007, 7(2): 120-122

EARAE LT F R F . B w E ORI K F RN &
H AT TR LSRRI ] P B B F A, 2011, 27(3)
:520-523

[20

=

Wang Zhen-hua, Yuan Jian-jun, Wei Chang-hua, et al. Vascular echo
tracking technology evaluation of head and neck tumor patients
during radiotherapy of early carotid artery elasticity [J]. Chinese
Journal of Medical Imaging Technology, 2011, 27(3): 520-523

Belloli S, Brioschi A, Politi LS, et al. Characterization of biological
features of a rat FO8 GBM model: a PET-MRI study with [18F]
FAZA and [18F]FDG[J]. Nucl Med Biol, 2013, 40(6): 831-840

21

—



