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Figure 1. Method and Image of 3D Fusion and Reconstruction

A. An illustration of the method of 3D fusion and reconstruction; B.
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An image of local 3D fusion and reconstruction.
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Table 1. SPECT/CT, MRI and CT in the Detection of Skull Base Invasion
Type of imaging Clivus Sphenoid body Pterygoid Atlas Extensive destruction of 2 P
process the base of the skull
SPECT/CT 15 12 7 6 3
MRI 5 7 2 0 3 10.837 <0.001
CT 7 10 5 2 3 7.630 <0.001
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Figure 2. Cranial Imaging of a Typical Case (a 50-Year-Old Male with Non-Keratinizing NPC)
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Panel A and B show TIWI and T2WI MRI sequences; T1WI shows slightly uneven signal in the clivus (no bone invasion reported )

and inflammatory transformation in the right mastoid. Shape and density of the clivus show no obvious abnormal changes as indicated by

the CT image (Panel C). Panel D shows 3D fusion and reconstruction of SPECT/CT; metabolism of the clivus is active, which is

judged as bone invasion, and inflammatory transformation in the right mastoid. NPC; Nasopharyngeal carcinoma.
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Figure 3. Changes in the Radiotherapy Plan of a Typical Case (a 50-Year-Old Male with Non-Keratinizing NPC)
Panel A shows TIWI MRI sequence. Panel B shows T2WI MRI sequence. Panel C shows an image of CT scan. Panel D shows the pre-

liminary outline of the target area of radiation with MRI and CT as reference. Panel E shows the 3D fusion and reconstruction of

SPECT/CT; metabolism of the clivus is significantly active. Panel F shows the expansion of radiation range and dose after confirming

the invasion of the clivus tumor.

3 i #

BB T 20 et 60 w2 A B
8590 H 3k — R 3R (7" Te-MDP) 3 A, i 5
2 W ot 55 2 e K A SRR R TH 45 B DA SGE 1 A L
JT 5 AR A B RS A M UURRAE R N . ik
BB R AL U 25911 22 0 5 L it i e e ARt
WEERFR AT U Sl BAR R TR £ 0 Sy s
PR P UL WA , 2 0 1 b g 8 L R A T
Bto NPC UK E RICE N H W, B S EE =7
JUXFIE R 43 BRI T 77 S8 AT 3R X331, b ke
XA e B B X ) W £ 5 I MRI
1 CT B4, PET/CT X #L IX () ) 1 BT 5% A TF
JELOT E F A R T R S BOSEAG ix
SO BT R AR R AR AN R R B R IR AE
NPC B FH R L, 2 W2 A =R EG IR S
PRGBS 0 L DX /) e A B S P, I I R SR v
KRAiA .

AHIFFE A IR, W A = R U R AR FH

P B 5 F MRI fl CT,SPECT/CT =4l & St
FARA I B, TR R /NS R B R AN, i 3
58 R AIRAE TR T3 2 U 32 258 1 - /N
4 MRI\CT JEA TGk oo (H A 38 %8 55 g
NPC % UL 1 52 A= A0 70 I, G 36 4 5 v 2
XA, X O A B T B R AL, R A A
i MRI I CT, %FF )32 MR B B3R, = FoRs i+
BEBHME AN Y, 25 R a3 1, X s B A S R
MRI B4 H12: 2% SPECT = 4k i Gl 4 &4 1 s ] vh
AT 14 ) B3 0T 0 DX AT AR, Ay 18 By
X T . st e] O, R = 4 R R A
£ ot WY AR W o O N ok - E ez T i
1 CT F1 MRI 45 B0 fL 34, S R0 g ] 2, %o L
K ZRALG L T R A E A BRI o
3, BEIL, X NPC & BT AT T A0 = 4 al & &
AR R

L] NPC BT A5CR R, iy X /)
W EORIE R A R AT T, B ACE
H AT D CSR I B FR R 1 SR B OTT BAY



IR BT 59697 2021 4F 1 H 55 34 #5455 1 ] J Cancer Control Treat, January 2021, Vol. 34, No. 1 .51 .

— REE AT G S g R AR LU
SRR b R B B A AL R R . ARk
AR T AR K A T A M X
FH — 22 91 Ji g £ 4 27 TR 2 1R )R DX PN TS e e
AN DX, A A DM 9 B8 LR (SR T A
A S T PR VR T R 1) R X R AR T
Ky & RHaH . NPC g R M R
A2 LI T AR AR, 32 R AL B R R AR A A
A 38 A B AR AR R IR0 SRR EE ik
Wik A R E )z aE

FOHUNL 4 B B R, X N AR A ROR
R 4 A A A R PR B /NS H
ZWRo BRI, NPC 22 k& A5 T WA [ s, WA G 65 10 s 1E
SIS, RAL 1 em Z B, MR 5 i i E AR 2 5
JiE, /& NPC A ST Bk Aet o e TR flix
FE ) AU /NG5 #4) B AR AR I 7E CT MR B AR 3
KB, SE bR AR 225 R IR NPC B RIAF7E
PR BARAR, T LA NPC g8 355 BLEA T o0 )2
CT Bl A AR LB, X E A STk aE " &
T FT 22 Rl 32 R T A8 381 B T A R L, W A
LA —E HH I EE B, flA EUR AT 5 4w i 2 T 22
FARK, BHR5 HoA s R 7 BUR AR AR AT [F]— A4
FHEMELR I, B DU 2 T 5 8 25 R BOK, FE il IR
DEIEE , IR i B A0 01/ kb iz o v e
5348 SIMENSE J5 2 B T4 3 b ) = 2 g /5 2
TR [ IE B L o 1) 40 LAWT Mt 2 Ol 3 v
24,0010 mm J2 )R 3 mm 2T bR E)Z T E A
(E1) o S BUGRSE & Shn e i i i) 5 AR R 1Y
e, BLEMER S MRI K CT AR 454 EZ A 8] 45 5
Bo BUTRHRIE Z R R 256 o B S AT L X )
T, X A v ) T A DX A S AR MR, e
Yy XA A B L2 1R 58 5 i

B4 Jei SPECT/CT ¥ 52 PET/CT 3% i i [
GG 2Rk T 7 O R A7 MG, X A B R AT
DL AW KRB B S22 AL TE 1, 73 B ARG, i
PR FH A % B K 16 Sl PR 23 101920 L e F o
) = il T AR X B AR IR T 2 AR S A
GG G RS, R T E 2 MEGE S B
P e i i 5 8 O R, MR s CT B 45 HF
A, UG AT AR 75 EE R AN R L, &Rk
KR, LA R RGP IC f= A1 91 Bl
JABRE), SEUR B E N NGB ARR LR, MG
b PR PR = ARl ROR AT DA R A PR
FEAREAL , T GG SR AT I DA i, 0 O 3

R VRHIAF WA ARALTAL PSR 2, 38 AT AR
P B AR R N OO, RS R E R L AR
PR BARGETT R, Bl B HOR X /N AL 12
Wiy S A

LR B PIR, X E 2 SPECT/CT [ 8, 1E
B NPC 835 & BB 14 a , RITAREAL R AR A T
P IR = il AR AR A A R, T LAY M ) 5
JIRAZARALTE I, il Bl S ey 7 8 DX 20 1, i v R o
JyERFE R A S NPC R FH RIRA AR, AR
FEE T EAE R ETAL, F30h, XTIl R 2%
PET L& 1 BRIBE , 787309 AR O 4 Je PR [ 5 el )
S AARJG JCEEUEAT MRI G £, R IE Rt fiE
PIAREF A TEAE T o

EERRE A X2 MEX XN THAMET 8L
SCHE FLE 3 AT A AR A B3 O AR R IS U
B R B BEFHFCHBARAERRE, T

FARAG A AN F R AR RT3 R T
Bl % 9 (CNKI) B BCH I 2 A 3 SO T & St 8
FART AR,

EATIER: 2 FAT L XX G5 F, L 3| Fl R &

FIZE SR BT A 1F# 24 7 A A8 Al 5 o R

MEMM: AXH B E 5 2 EEFEE T’
XA A F o

[ &% 30k ]

(1] B, BRWF, BT, 5. SPECT-CT 5 MRI 7£ & 08 45 .11
FRUR AR AL T T 9 LU SR [ T . oy [ R 24 10587, 2017 ,14 (15) =
124-127.

[2]  BPEREE AT, P4, 5. SPECT/CT 55 MRI X S5 WA 3 5 i
B RILZWM R LR T]. Mg 157 ,2019,28(1) :46-51.

[3] JAWG. e B EEE M. dat: AR A W
2010 :205.

(4] WREEWT, 5K, S B 2. I B e R0 TR R bR (= A0 R T
5% B IX A [T ] o SEH PR 24,2020,15(19) 129-31.

[5] ke s, &t B ER , 45 MR-PWI £ S WA 50T #0 X 2 1)
B FEAELLT ] . s BT 55 9A97,2020,33 (1) £15-19.

[6] 6, B, Elk4E, 5. PET/CT 5] 55 i g 48 X ) 1 X s
KA B AL RS [T ] . 1 PR Be 24, 2019,25 (15) ¢
1178-1182.

(7] XIFAtE, X5, 3544, 2. 18F-FDG PET/CT ‘5 DWI-MRI 311k
B 5 RO JE AR B/ 52 R MY Meta 3 BT[], B PR BE 2%,
2019,48(12) :2081-2086.

[8] SRE|IF,BAETF, A TG4, 55, 18F-FDG PET/CT HUR[RI# {7 SU-
Vmax X A6 7% 5 S e U 09 o (8 [ 0], o 1 B 2 AR



MR BT 5677 2021 41 H 55 34 %55 1 #] J Cancer Control Treat, January 2021, Vol. 34, No. 1

<52 .
25435,2019,27(10) :745-748 ,753. [14] skamsd, XE4e, 7B, 45 R B BAR b s W HEAAR I B 95
[9] Collins FS, Varmus H. A new initiative on precision medicine HRGRZE[T]. P EESZHBRIEAR,2013,29(6) :989-993.
[J]. N Engl J Med, 2015,372(9) :793 795, (151 ZEMeHE. I0RBCRA T2 L M 1. J 50 i B R B 2 A
[10] Ling CC, Humm J, Larson S, et al. Towards multidimensional ra- 41,2018 :53.
diotherapy ( MD-CRT) : Biological imaging and biological confor- [16] LR, X, 2251, 28, SPECT A1 CT 6 ) £ 1A 988 15 )i 52
mality[ J]. Int J Radiat Oncol Biol Phys,2000,47(3) :551-560. R RMELT]. Mg B A 2475 ,2010,17(2) 2 119-121.
[11] Niu X, Chang X, Gao Y, et al. Using neoadjuvant chemotherapy [17] RIBA: B35 R 20 28 F5 B4 0% SPECT B4 gl & ot &2 9
and replanning intensity-modulated radioth erapy for nasoph aryn- HZ WG T]. H E BE2E AR R ,2004,20(22) < 113-115.
geal carcinoma with intracranial invasion to protect critical normal (18] Z54f, K3 A%, TR AR, 2. B i s B 1240 CT 2 MR f1
tissue[ J]. Radiat Oncol, 2013, 8 :226. SPECT/CT ZWith fE b3 [ J]. w42 i b5 ¥ 4% 5, 2016, 23
[12] B0, 7 2, XU, 55, SPECT/CT [ HLRL& AR K NPC (7) :446-451.
(AL WG RO (B LT ] A3 5 6 PR, 2011,16 (2) < 114- [19] BIK5R. SPECT/CT(16 JZ ) WARXT 356 {5i] S WA I8 HCST il ) B
117. FEMN [ T]. BAGTFSE 5 BE 2403 11,2018 ,2(14) :149-151.
[13] sRifgr:, BAE, i Ak, 4. SPECT/CT [RIHLRS & 3 A6 I & [20] g%, R, ML, 55, 18F-FDG PET-CT 1 £ i i 12 Wi 1%
Wi g8 A2 AL MRS B I DR A B LD ] b AR B 2 S Bl b e TSP RN EL T ]. HhIE CT A1 MRI Z%35,2020,18(7) :
2017,37(2) :132-137. 29-32.

ik H - G

IR SRy ) 2021 AAETTE 55

g 1 B 53697 ) & b BE RN Scge i IR 1) CEP e B B A% 0 1)), CNST - 1703/R,
ISSN1674 —0904 , K 16 7, A T, 43 A 25 H H i,
A% ) F2 B [ P9 AN B IR AT U R OB R . TR B L AP E PR AT LA
WFFE M RIFIE R0 S5 H ARSI R A T ik S R 5 B HGE S . FTIER RN 25 : e
TATIG 2 SEREAIE ST IR R I R AT I G R I2 TR 256 e Bl  EAMF T sh 555

WG B Ve BRI RS WG T I, A2 15.00 I8, 24E T4 180. 00 5, 3T e 35175 51 24 Hb 1 =)
TTB WS 62 — 142 ik 1T 5 B (B o] B 22 1) 2 4R 3R 1T 1) , 3 28 R vl 8 XN R % DY Bt 55 5 (i
TR 5697 ) G iR

M4 6100415  Hi 3% .028 — 85420233
E — mail ; zlylyzl@ 163. com;
MG TT ), W FH R B he R e d i o

Y3k . www. zlyfyzl. en

AT Gt



