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[Abstract] Medical imaging plays an important role in the clinical staging, restaging, and therapy
assessment of tumors and may also serve as prognostic biomarker. Multimodal hybrid imaging technologies,
such as PET/CT and recently PET/MR, have been rapidly developed in recent years. PET/CT is often
recommended for the initial staging of FDG-avid lymphomas and therapy monitoring. The role of FDG PET/
CT for interim therapy evaluation must be determined. Some feasibility studies indicated that using PET/MR
for initial lymphoma staging is feasible. FDG PET/MR seemed to offer a comparable diagnostic performance
compared with PET/CT. In this article, the research status and progress concerning multimodal hybrid
imaging technologies, such as PET/CT and PET/MR, in malignant lymphoma are reviewed.

[Key words] Lymphoma; Positron-emission tomography; Tomography, X-ray computed; Multimodal
imaging

Fund program: Capital Development Fund of Medical Scientific Research (2018-2-1024)

EE2E BRI IRISWHR UL T Z MRS 2R AR 236.5% 1) & TRYT 7 58 & A AR,

@ W B . CT. MRLF1 PET 5%, A TZ4GMH  —&4k PET/MR BR RGN H TIRIR, 285
SR MIIBERR IS, ZREREMAEAR BHEGHEARE T RREE T, SR8, 2

BB, BB T ARBESHEAGEENAEI  BERE T —RAEdE T B PET/MR — 3 X SE i [R5
Al A IR, AR TEIMe R 2 %0m RSN YIS E R, PET/MR 7EM R Ry
M2 s B IE B W . PET/CT AE A — IR HERTATRY, HA 5 PET/CT AT LLA T

M AT TE AR 5 0 1K BRSO AT AR RS LB

363

ligs)

DT RAGREAR,, B2 N H T B AR LR T PET/CT. PET/MR 78 %4 bk 1 98

W, AT, 5T R, PET/CT K R BCR RS, e T HETHESR Y

5 A

THNISN



364 B R PR 2 B PR Al 20184F7 H #5424 5841 Int J Radiat Med Nucl Med, July 2018, Vol.42, No.4

A e AT REREAL TR PR BOHTHAR o
1 HEERET TG R iR

L1 bk R HEA

IR TR R B T IR L 2 O L 2 U — 2 5 T
PR, AR EDT S RER (Hodgkin lymphoma, HL)
FEEEE AT 4k 298 (non-Hodgkin lymphoma, NHL) ,
ARIHLERBY, HAY AT UGS AR 2
S5 AL, HLBUSESS, 5 4ELEAN85.3%,
NHL Filje 22, 5 AFHEA7 AL 69.3%; 2
FITRER 73012 5 e 7 AR I A A7 3 0 S
1.2 Wk ESREHHA TROT AL R R

it S o N e e iD= 8 & o A DO N TP ST )
VEEEMARALIRY T 7 e, B0 vl DU I ey 3k
5 1 B N A BT B . 1989 4
Colswolds =13 H By Colswolds-Ann Arbor 2 B 43
S Z AT iz T b R B T A TS, B
FHF HL, {BXFT NHL 7EHIWr 55 FidE 07 5 52
EAARIIR R, JUHR M LR AN LS SR
F 0 NHL ZERLCAn e IRk 98 . 18 A iE ik L9 45 ) |
I B AR A e

CT B 32 F T 15 0 2 WA P Rl . 3
TG 252700 i 1) e 3 S AR A PR IR L R T A8
AE—E R R RYE; 1999 4, BRI AERT 75 5 iR
ST —IKIBIIBEZ R PET 51 ARTROE M,
K22 T PET A7 80T FIBR T 1 4 B ——Cheson
PRAER,

FIHT, 7k ER T RO 5 0 Ry 2 2013 4F
P2 B Lugano PERPRAE, EJ& PET RV TAEAH
T£ Deauville 5 #3770 R4 LAt 255 H br TAE4L
(IWG)ARIE A= B I PEAL bR S, Hor 5 f9F 53
P LAGNRR I RV E 2 B8, bkt H DA S &
Y2 W, W =4 0K PET BHE, <4 20 F104
PET [T ; AL PR AR o . Al AR, K
RAEHE T PET/CT 75 ik UL 7 00Tl v /9 1 o
Lugano ARfEXTFEF PET FI CT BYHIEARIE D RIS T
TR XFPET G, JE Uk LR AL, Zad
RYUAIT G PET RARBAME B IGH &kt o 4
PET FHPE(HH: "F-FDG SRBURAR . o skt wT
IR ER A3 SN 5 ek B HBORE B8 e = i 4 vy i 3
Wik, ARSI KBRS s PP R
F-FDG PET/CT #£2 HL FIEAI *F-FDG 1) NHL i%

SPRTAMHRYE L, X THEE "F-FDG SERIEAL, )
PIBESR CT Ak,
1.3 REUR Einy Pl bn i

IR S IR T I AR R A 2 OCTE , A
TR 2 H RS RZ — o TR R i i
Bt X FALTT 7 W) Lugano PERUPR MEXT S 1R YT
RO TP, SR ACBEER S 83 TR s
T EHT FUE P TR IOARUE TSN [m] gl PR
R R EA A M, B E R AP, A
I, Cheson Z597E Lugano PFRChRMEFLAE FHRH T
PR LR S e T VA AR, bR AR L] TE R
et S JHit R T 758, WX Lugano
BRI E i ke Bk R T IE R T 1 B E 3
FELLRAEBL: (13697 12 S B IR PET/CT PEAYT
B, Pk R AR Z AN =50% , T AL
12 JA R HRR IR A KT B Ak
BN =10%, SCR—Rkh(<2.0 em) i KRN K
0.5 cm, BEA—RGEE(52.0 ecm) I RIRZHE K 1.0 em,
RIRT I oAy L e, A W5 2 4~8 SR B2 WA o
(2)12 )5 PPy r &k, A & B A AR I Y
6 MR LU AL, S BRI AR Z I I = 50%
AFACH B . (3)9kE BF-FDG $RHUE &, (HiR
B, 85 IAIT IR RVESON o ZARER R L
TE TAHAH B 1 R bk LR R R AR T Ak ERY T 1Y
Blos, MEHAAR AR, WG AR SC I PRI g
TGS IURE

2 PET/CT. PET/MR B FiHBERNE TR
HA

FEA: BT 9E 220, F-FDG PETACT 7E 7k EUR Y
Sy R AR RIS W R B R R, TR
4iff) “F-FDG PET WAR M35 CTO, &1T)5 ke
4 PET WAL BRAETS 1, “F-FDG PET/CT BARE S
T HL DL K 2801278 P NHL 3677 1 0% 940101
JUH 2B HL FI9R 8 X B 41 il ik B9 (diffuse
large B cell lymphoma, DLBCL) (5% Jy#fi 7 )l Jek
WAGX T E RGBT HTE *F-FDG 8 A2 kAR
WEE, BAMIEEN, PET/CT i 15%~20%I1) i
B R R A B (B, A 10%~15%11)
SR IRYT T RBEZ AR, BRI, — SRS IACh
R CT B4 0 BF-FDG PET/CT %tk EVR 67 1T
(A PRI,



BRI ST BE R BE 23 201847 H 95425554 Int J Radiat Med Nucl Med, July 2018, Vol.42, No.4 365

W92 EW], BF-FDG PET/CT %} 3£ H1 *F-FDG Y
IR LR B kA R e ) R AU, HasWreE i
FHEBEZH, X HL, “F-FDG PET/CT nJ DAHX
& HL A8 8806 4 s XFF DLBCL, HF “F-FDG
PET/CT AR/ MBI L, ik, s
RENG RS SR TT T RS, X T PET AR 911k
AR, AT RS T BTG G o

KT PET/MR 7EIKCLE ) 45 43191 b v i FH B i
CAHIFZHME . Platzek BT 45 R 2 W
fit FI PET/MR X ik (U9 43 2 AT A7/, {H PET/MR
A LIRL PET/CT, LK IIRE MRI 2754 1 45
Wi, AL MR IIE, Afaq SFHF
¢ 7, PET/MR 5 PET/CT X9 &k e B A 4%
5 (£=0.979~1.000), —FHHY SUV,. HLAH 5
M 1H de Jong ZFSFFE K B, REILHRTVREOINAL
4% (diffusion weighted image, DW1)Y5 *F-FDG PET
XFF DLBCL W4 eI B — 8ok, (3 50T
SRR A EAMER . SR, AR A H i
5, H4if) DWI-MRI (2 Wiz REf b T “F-FDG
PET'Y, —SUHif5eHe i, DWI Al S8l Ao R,
Wu 5P —AN 56T SF-FDG PET BEGPET/CT J2MRI
TEAG AR CR - B IR S A T ie i, 5
DWI-MRI [, ®F-FDG PET/CT B4 5 & 1 R 4
FEFIFSEE, 70900 91.6%F1 90.3%, DWI-MRI A
90.3%7#11 75.9% .

JRAE MRI AT 243 5 o it ) F 1 200 H RN
H DWI 51 ] St A A U K 4r F 4 B e 5
B, 0 DWI fAfE—SL[E A s . A5 Hathit,
JeHAE 3T @A T, W RIS BOm AU S
FY BRBGHATITAL

3 PET/CT. PET/MR 7= EHEHEBEETHER
A0 AR HA 3 1T S R P A0 E B TS BOME

5 b filfi H 47 &2 CT 5% PET BAZAH L,
F-FDG PET/CT S AQAE 5 4 R F53 Wl A v iy
B R 3,

¥ HL, Hutchings S50 5T A BRI IR (1) %
PERREE S SF-FDG MHEHUCRE IEAHDC, JRY7 M
BF-FDG PET/CT wJ LGS T A i 7 1) £ 34 M TG i) iy
FYBEAR H i 3 2K o Ferrari 552 ] Deauville #5
THE 1 0 5 ) T 3 2 i 1k (ASUV,, ) X L BF 5
THL B3 2 1L y7 JF 17 "F-FDG PET/CT Xt F

FIWFE AN, Z5R R, SUV,., BT FEIRE
(ASUV, ) S5TCilt AEAEH EAEADC, P mik A A
TR G TT RN AR S fa e, BT DL
Deauville 5 5 PEEE R HERM R CEE w2k 5 1
SPEIMEMERI R B 90%F1 0% )5 BEFEIN ARG
J7 )5 ASUV,. FEVFEAG ST 2505 20 W Bl Jy L TR oe
FAEEY, H 3 S BRI T AR R BRI I T ik
$£. PET/CT Xt T 15 B4 (B T 1 5310 |
PET/CT BAZ IS E] 5 LR AT I 5% B, il
JH PET/CT Xf bk LI 1697 I (kI 3~4 IS ) PF
WriGIT SN A SCRIHHIL G A 4L

%t NHL, JuH: DLBCL, #WF5%Ew~, 2~3 J&
WAEST 51 F-FDG PET/CT A5 1Y 28 1k AT i e iz
Wyrake; SR, —SERNEBESEIR, IRYT TE
PET/CT £ 25 RXAYT I B IR RS A TR K
MRS BN, — R R, SRR MAYT 24 (A Z
RPN HAOE, XPh 25 YA 400 PR
AT B BE R, XFF DLBCL FMIZRE T 41 A itk
EURE, IR T TR PET PRAh ;s XFFH A2k
AU NHL, H Fik A 5 )RR IR S 5 T PET
AR IS R BURIRTT T R IE RS I i Hh g
HRHE S,

o4 M1k, A% DWI-MRI 76 5 VA7 =W PF
fli b R BRI A FRS, (HAIP s R, 1k
ST AR 2V RO B R S 3 m, ATk
89%, DWI J&—FMRA TR PG F1A T ROV Y
JrikBl, Wu SERHFSE B~ DWI-MRI 5 ®F-FDG
PET/CT TEPFAG FIE 77 80 A 5 m i — 3k .
TERIGY TR0, B ETSCAIESE R W] DWI-
MRI REMEHU SF-FDG PET/CT A .

4 PET/CT. PET/MR £k BB fr &R BT
Y

BR-FDG PET/CT A5 PPAl bk EL R TG I 3K
HETH, TSRO L A 2 A7
fibRg 2H 213 Metser Z5PF5E &AL, 3T Deauville
FRUAE IR 2P R SF-FDG PET/CT PEAG1LIT 5
B A Kk 0 BORE R SR RN ME 1 R 4 G
97.2%. 92.1% H193.4%.

53R, HL BT 5/ PET/CT 45 R Bk
B K, PIPETAE AT 35 94%~100%; IEAL,
PET/CT Ki#s A Bl FHE i AR 25 FEP, Cerci S50



366 B R PR 2 B PR Al 20184F7 H #5424 5841 Int J Radiat Med Nucl Med, July 2018, Vol.42, No.4

Xt 130 fil—ZR A7 Y HL B -4 5 T PET BARK)
AR WFSE, Xt PET PHAE 0 8 3 JE4T PR R %
B, X PET FITEEBEVIES, X —AbPRRS 2
FEAK T 19% )55 IAE D . Engert 5545
X} TR CUR, BF-FDG PET/CT ffEH = —ff
0] DA % H AR ST 5 TR B T R . SR,
TR, WSR3 TS O A DA 2 20 22
g5 T AR T Ir %8 o W TR 281 NHL,
SF-FDG PET/CT A4 % & 09 B i s (5>, i F
BR-FDG PET/CT ¥HZ 780k NHL A4 BH: Fm (441K,
WA T 2 IRTT, R AR,

E A — e ST SR W) A ENE T MRI-DWI
FE MR IR T7 RN H A AT A TPE), Maggialetti 2514
s, XFF HL FR 220 NHL 2%, &5
MRI-DWI & —FiE & F oE A7 % bk LR Ak T7 5 7
BOTAR s, H5 &80 BF-FDG PET/CT A
SRR, A BA BN 8 (K=0.824),
5 S B R UER 2R AT 35 91% 1 72%., Lin S RFSE
GEIR IR, SHLE MRI-DWI He#, FRAAMELSS)
ARIVES VI € IR E S I

5 PET/CT. PET/MR HTFHBEyEHE & 15l

BRI A BT R ®F-FDG PET/CT A B F
Rt 82 & Bk (R LS TESE £ PET/CT
AT SR bk B8 B 7 W I R R B, BT, CT AR
SN DT A T2 (HA UM EIER, 1
FEHH ®F-FDG PET/CT PEASME (1) 381 5 MAG
2 Kl PR A BUAE BR i ol ml S 1) &2 &I (2)36
I7 G PR &, LR BT B A (R 2B 2
RUEE s (3)FREEAFAE B ke LL 2 Rt A5 ¢ PET/
MR ek ERE &R & W R i B B, PETY
MRASIN bk P98 1) 2 % 2 W4T 1, A S AE I g
UINIELSE

6 IEBF-FDG R&5H PET e M E g i Sz B

BEE BB I, PET okt g 42 it
TRABEME R S5 ] "F-FDG 1
BAAFERZA SRR, Dhilly %028 7 —FhHr
Y7 B30 5F AR i B EE S 2 AL ) ( ¥F-fludarabine ),
IXFPZ R 5 HA 2 e 5 0 AR Y7 1 TRk LR
eI RETEIAFSE T, ®F-fludarabine 7] %% a7 14k [ 58
/N BRRGESEI,  RARKOCRIL T ®F-FDG, 1t4h,

Mena SFWIFFE RN, 3- 1t 480-3- "S- J8UF i e 1 I A%
1 (3-deoxy -3 -fluorothymidine , "F-FLT) 1 A 41 ifd
REFERIbR S, TESERINAYT IS B RAE R AR 7
HHLFZE T BF-FDG, SF-FLT FRFHEE R . I
PRETHFSE AR S0 T 5T 7, F-FLT 78 ) ok
JrAAF AR 0 SV LR A A e ) R e

7 BRESING

WS W, RS TRAREARC MR
WFoE Sl ARIAY T b s e KA 71, AT W
IR HIHT S o (H RSB BOR M T 208
TrE e, ALRE . WA Y 20 e mT R A A
Oy FHEL s Al Jin s 47 AR NBHIF 1) 1Ifs R 1) 55
ks Al Rlf 4 BRI AR R A RAAR 1,

BB B PR 1 FH R PP Ak bk LR Ak e 1 T
{/57% “F-FDG PET/CT, k8 E br TAE4 C 24
BF-FDG PET/CT 44 A 23k U988 012 W FGR 7 7EAd T
YEFREH . X PET/MR 2K, SSRPIE AT s
FCAER VIR O AG Jr = AT AT, (BT BT
2 IR HTREPEDFSY, R I PRAN(E 1 R
A . MRI 7E 557 9k B 98 () 4 2l 20 e Al b 26 2R
SRR HEA AR, XA RRRU A
K PET/MR (9—> 5 g by 40088

RIBIRTE B 4 2L T AT, A0 AT
TRl
(EE AR EOURNIE IO, FH 0, 7 S
B, WSO BCIRS s TR IR AR LSRR, A
WM T A AR s WM e SRR |
BRI

2 X% X #t

[ 1] Hillner BE, Siegel BA, Liu D, et al. Impact of positron emission
tomography/computed tomography and positron emission tomography
(PET) alone on expected management of patients with cancer:
initial results from the National Oncologic PET Registry[J]. J Clin
Oncol, 2008, 26(13): 2155-2161. DOI: 10.1200/]C0O.2007.14.5631.

[ 2] Lyons JA, Myles J, Pohlman B, et al. Treatment of prognosis of
primary breast lymphoma: a review of 13 cases[J]. Am J Clin, 2000,
23(4): 334-336.

[ 3 ] Rosenberg SA, Boiron M, DeVita VT, et al. Report of the Committee
on Hodgkin’s Disease Staging Procedures[J]. Cancer Res, 1971, 31
(11): 1862-1863.

[ 4 ] Lister TA, Crowther D, Sutcliffe SB, et al. Report of a committee

convened to discuss the evaluation and staging of patients with



FE BRI B 2 R B 2 Ak

201847 A 554255541 Int J Radiat Med Nucl Med, July 2018, Vol.42, No.4

367

—
W
[

—
=)}
[

—
~
[

—
o]
[

—
el
[

[10]

[11]

[12]

[13]

[14]

Hodgkin’s disease: Cotswolds meeting][J]. J Clin Oncol, 1989, 7(11):
1630-1636. DOI: 10.1200/JC0.1989.7.11.1630.

Young H, Baum R, Cremerius U, et al. Measurement of clinical and
subclinical tumour response using ["*F]-fluorodeoxyglucose and
emission review and 1999 EORTC

positron t()m()graphy:

recommendations. European Organization for Research and
Treatment of Cancer (EORTC) PET Study Group[J]. Eur J Cancer,
1999, 35(13): 1773-1782.

Cheson BD, Ansell S, Schwartz L, et al. Refinement of the Lugano
Classification lymphoma response criteria in the era of
immunomodulatory therapy[J]. Blood, 2016, 128(21): 2489-2496.
DOI: 10.1182/blood-2016-05-718528.

Cheson BD, Fisher RI, Barrington SF, et al. Recommendations for
initial evaluation,staging,and response assessment of Hodgkin and
non-Hodgkin lymphoma: The Lugano -classication[]J]. J Clin
Oncol, 2014, 32(27): 3059-3068. DOI: 10.1200/JC0.2013.54.8800.
Wolchok JD, Hoos A, O’ Day S, et al. Guidelines for the evaluation
of immune therapy activity in solid tumors: immune-related
response criteria[J]. Clin Cancer Res, 2009, 15(23): 7412-7420.
DOI: 10.1158/1078-0432.CCR-09-1624.

Valls L, Badve C, Avril S, et al. FDG-PET imaging in hematological
malignancies[J]. Blood Rev, 2016, 30(4): 317-331. DOI: 10.1016/].
blre.2016.02.003.

Tsukamoto N, Kojima M, Hasegawa M, et al. The usefulness of "*F-
fluorodeoxyglucose positron emission tomography(*F-FDG-PET)
and a comparison of “F-FDG-pet with (67) gallium scintigraphy
in the evaluation of lymphoma: relation to histologic subtypes based
on the World Health Organization classification[]J]. Cancer, 2007,
110(3): 652-659. DOI: 10.1002/cner.22807.

Pelosi E, Pregno P, Penna D, et al. Role of whole-body
¥F fluorodeoxyglucose positron emission tomography/computed
tomography(FDG-PET/CT) and conventional techniques in the
staging of patients with Hodgkin and aggressive non Hodgkin
lymphomal[J]. Radiol Med, 2008, 113(4): 578-590. DOI: 10.1007/
s11547-008-0264-7.

Chalaye J, Luciani A, Enache C, et al. Clinical impact of contrast-
enhanced computed tomography combined with low-dose ™F-
fluorodeoxyglucose  positron  emission  tomography/computed
tomography on routine lymphoma patient management[J]. Leuk
Lymphoma, 2014, 55(12): 2887-2892. DOI: 10.3109/10428194.
2014.900761.

Adams HJ, Kwee TC, Fijnheer R, et al. Bone marrow "*F-fluoro-2-
deoxy-D-glucose  positron  emission  tomography/computed
tomography cannot replace bone marrow biopsy in diffuse large
B-cell lymphoma[J]. Am J Hematol, 2014, 89(7): 726-731. DOL:
10.1002/2ajh.23730.

Berthet L, Cochet A, Kanoun S, et al. In newly diagnosed diffuse
large B-cell lymphoma, determination of bone marrow involvement

with ®F-FDG PET/CT provides better diagnostic performance and
prognostic stratification than does biopsy[J]. ] Nucl Med, 2013, 54

[15]

[16]

[17]

[18]

[19]

[20

[l

[21]

[22

[

[23]

[24]

[25]

[26

[t

[27]

(8): 1244-1250. DOL: 10.2967/jnumed.112.114710.

Platzek I, Beuthien-Baumann B, Ordemann R, et al. FDG PET/MR
for the assessment of lymph node involvement in lymphoma: initial
results and role of diffusion-weighted MR[J]. Acad Radiol, 2014, 21
(10): 1314-1319. DOL: 10.1016/j.acra.2014.05.019.

Bozgeyik Z, Onur MR, Poyraz AK. The role of diffusion weighted
magnetic resonance imaging in oncologic settings[J]. Quant Imaging
Med Surg, 2013, 3(5): 269-278. DOI: 10.3978/j.issn.2223-4292.
2013.10.07.

Afaq A, Fraioli F, Sidhu H, et al. Comparison of PET/MRI With
PET/CT in the Evaluation of Disease Status in Lymphoma[J]. Clin
Nucl Med, 2017, 42(1): el-€7. DOI: 10.1097/RLU.0000000000001
344.

de Jong A, Kwee TC, de Klerk JM, et al. Relationship between
pretreatment FDG-PET and diffusion-weighted MRI biomarkers in
diffuse large B-cell lymphomal[J]. Am J Nucl Med Mol Imaging,
2014, 4(3): 231-238.

Kwee TC, Vermoolen MA, Akkerman EA, et al. Whole-body MRI,
including diffusion-weighted imaging, for staging lymphoma:
comparison with CT in a prospective multicenter study[J]. ] Magn
Reson Imaging, 2014, 40(1): 26-36. DOI: 10.1002/jmri.24356.
Littooij AS, Kwee TC, Barber 1, et al. Whole-body MRI for initial
staging of paediatric lymphoma: prospective comparison to an FDG-
PET/CT-based reference standard[J]. Eur Radiol, 2014, 24(5):
1153-1165. DOI: 10.1007/s00330-014-3114-0.

Wu LM, Chen FY, Jiang XX, et al. *F-FDG PET, combined FDG-
PET/CT and MRI for evaluation of bone marrow infiltration in
staging of lymphoma: a systematic review and meta-analysis[J]. Eur
J Radiol, 2012, 81(2): 303-311. DOI: 10.1016/j.ejrad.2010.11.020.
Kostakoglu L, Cheson BD. Current role of FDG PET/CT in
lymphoma(J]. Eur J Nucl Med Mol Imaging, 2014, 41(5): 1004—
1027. DOI: 10.1007/s00259-013-2686-2.

Hutchings M, Loft A, Hansen M, et al. FDG-PET after two cycles of
chemotherapy predicts treatment failure and progression-free
survival in Hodgkin lymphomalJ]. Blood, 2006, 107(1): 52-59.
DOI: 10.1182/blood-2005-06-2252.

Ferrari C, Niccoli AA, Merenda N, et al. Pediatric Hodgkin
Lymphoma: Predictive value of interim ®*F-FDG PET/CT in therapy
response assessment[J]. Medicine (Baltimore), 2017, 96(5): €5973.
DOI: 10.1097/MD.0000000000005973.

Rossi C, Kanoun S, Berriolo-Riedinger A, et al. Interim "F-FDG
PET SUVmax reduction is superior to visual analysis in predicting
outcome early in Hodgkin lymphoma patients[J]. ] Nucl Med, 2014,
55(4): 569-573. DOI: 10.2967/jnumed.113.130609.

Mikhaeel NG, Hutchings M, Fields PA, et al. FDG-PET after two to
three cycles of chemotherapy predicts progression-free and overall
survival in high-grade non-Hodgkin lymphoma[J]. Ann Oncol,
2005, 16(9): 1514-1523. DOI: 10.1093/annonc/mdi272.

Adams HJA, Kwee TC. Interim FDG-PET has no value in selecting

patients who require treatment modification in both early- and



368

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

FE BRI B 2 B R o Ak

20184FE7 A 55425554 Int J Radiat Med Nucl Med, July 2018, Vol.42, No.4

advanced-stage Hodgkin lymphoma[J/OL]. Br J Haematol, 2017
[2017-12-25]. https://www.ncbi.nlm.nih.gov/pubmed/28905368.
DOI: 10.1111/bjh.14906.

Plosker GL, Figgitt DP. Rituximab: a review of its use in non-
Hodgkin’s lymphoma and chronic lymphocytic leukaemia[J]. Drugs,
2003, 63(8): 803-843.

Cheson BD, Kostakoglu L. FDG-PET for Early Response
Assessment in Lymphomas: Part 2-Diffuse Large B-Cell Lymphoma,
Use of Quantitative PET Evaluation[J]. Oncology (Williston Park),
2017, 31(1): 71-76.

Horger M, Claussen C, Kramer U, et al. Very early indicators of
response to systemic therapy in lymphoma patients based on
alterations in water diffusivity—a preliminary experience in 20
patients undergoing whole-body diffusion-weighted imaging[J]. Eur
J Radiol, 2014, 83(9): 1655-1664. DOI: 10.1016/j.¢jrad.2014.05.027.

Wu X, Nerisho S, Dastidar P, et al. Comparison of different MRI
sequences in lesion detection and early response evaluation of
diffuse large B-cell lymphoma—a whole-body MRI and diffusion-
weighted imaging study[J]. NMR Biomed, 2013, 26(9): 1186-1194.
DOI: 10.1002/nbm.2933.

Wu X, Kellokumpu-Lehtinen PL, Pertovaara H, et al. Diffusion-
weighted MRI in early chemotherapy response evaluation of
patients with diffus e large B-cell lymphoma—a pilot study:
comparison with 2-deoxy-2-fluoro-D-glucose-positron emission
tomography/computed tomography[J]. NMR Biomed, 2011, 24(10):
1181-1190. DOI: 10.1002/nbm.1689.

Cheson BD. Role of functional imaging in the management of
lymphomalJ]. J Clin Oncol, 2011, 29(14): 1844-1854. DOI: 10.1200/
JC0.2010.32.5225.

Metser U, Mohan R, Beckley V, et al. FDG PET/CT Response
Assessment Criteria for Patients with Hodgkin’s and Non-Hodgkins
Lymphoma at End of Therapy: A Multiparametric Approach[]].
Nucl Med Mol Imaging, 2016, 50(1): 46-53. DOI: 10.1007/s13139-
015-0368-7.

Barnes JA, LaCasce AS, Zukotynski K, et al. End-of-treatment but
not interim PET scan predicts outcome in nonbulky limited -stage
Hodgkin’s lymphoma[J]. Ann Oncol, 2011, 22(4): 910-915. DOL
10.1093/annonc/mdq549.

Cerci JJ, Trindade E, Pracchia LF, et al. Cost effectiveness of
positron emission tomography in patients with Hodgkin’s lymphoma
in unconfirmed complete remission or partial remission after first-
line therapy[J]. J Clin Oncol, 2010, 28(8): 1415-1421. DOI: 10.1200/
JC0.2009.25.4367.

Engert A, Haverkamp H, Kobe C, et al. Reduced-intensity
chemotherapy and PET-guided radiotherapy in patients with

advanced stage Hodgkin’s lymphoma (HD1S5 trial): a randomised,

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

open-label, phase 3 non-inferiority trial[]J]. Lancet, 2012, 379
(9828): 1791-1799. DOI: 10.1016/S0140-6736(11)61940-5.
Barrington SF, Mikhaeel NG, Kostakoglu L, et al. Role of imaging
in the staging and response assessment of lymphoma: consensus of
the International Conference on Malignant Lymphomas Imaging
Working Group[J]. J Clin Oncol, 2014, 32(27): 3048-3058. DOI:
10.1200/J€0.2013.53.5229.

De Paepe K, Bevernage C, De Keyzer F, et al. Whole-body
diffusion-weighted magnetic resonance imaging at 3 Tesla for early
assessment of treatment response in non-Hodgkin lymphoma: a
pilot study[J]. Cancer Imaging, 2013, 13(1): 53-62. DOI: 10.1102/
1470-7330.2013.0006.

Maggialetti N, Ferrari C, Minoia C, et al. Role of WB-MR/DWIBS
compared to "F-FDG PET/CT in the therapy response assessment of
lymphoma[J]. Radiol Med, 2016, 121(2): 132-143. DOL: 10.1007/
s11547-015-0581-6.

Lin C, Itti E, Luciani A, et al. Whole-body diffusion-weighted
imaging with apparent diffusion coefficient mapping for treatment
response assessment in patients with diffuse large B-cell lymphoma:
pilot study[J]. Invest Radiol, 2011, 46(5): 341-349. DOI: 10.1097/
RLI.Ob013e3182087h03.

Sin KM, Ho SK, Wong BY, et al. Beyond the lymph nodes: FDG-
PET/CT in primary extranodal lymphomalJ]. Clin Imaging, 2017,
42:25-33. DOI: 10.1016/j.clinimag.2016.11.006.

Platzek I, Beuthien-Baumann B, Langner J, et al. PET/MR for
therapy response evaluation in malignant lymphoma: initial
experience[J]. MAGMA, 2013, 26(1): 49-55. DOL: 10.1007/s10334—
012-0342-7.

Dhilly M, Guillouet S, Patin D, et al. 2 [*F]fludarabine, a novel
positron emission tomography(PET) tracer for imaging lymphoma: a
micro-PET study in murine models[J]. Mol Imaging Biol, 2014,16
(1): 118-126. DOI: 10.1007/s11307-013-0659-2.

Mena E, Lindenberg ML, Turkbey BI, etal. A pilot study of the
value of ®F -fluoro-deoxy -thymidine PET/CT in predicting viable
lymphoma in residual ®F-FDG avid masses after completion of
therapy[J]. Clin Nucl Med, 2014, 39(10): 874-881. DOI: 10.1097/
RLU.0000000000000539.

Lee H, Kim SK, Kim YI, et al. Early determination of prognosis by
interim3”-deoxy-3"-"*F-fluorothymidine
non-Hodgkin lymphoma[J]. J Nucl Med, 2014, 55(2): 216-222.
DOL: 10.2967/jnumed.113.124172.

Pichler BJ, Kolb A, Nigele T, et al. PET/MRI: paving the way for

PET in patients with

the next generation of clinical multimodality imaging applications|J].
J Nucl Med, 2010, 51(3): 333-336. DOI: 10.2967/jnumed.109.
061853.

(ki H B 2017-12-29)



