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Role of *F-FDG PET-MR in diagnosis of pancreatic ductal adenocarcinoma
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Abstract: Objective To explore the role of ""F-FDG PET-MR in diagnosis of pancreatic ductal adenocarcinoma (PDAC).
Methods The ""F-FDG PET-MR features of suspected PDAC in Chinese PLA General Hospital from February 2013 to April
2014 were retrospectively analyzed, and their imaging characteristics were summarized and compared to the pathological results.
Results Of the 12 suspected PDAC patients, 8 patients were diagnosed as PDAC, 2 were pancreatic neuroendocrine tumors, 1
IPMN and 1 chronic pancreatitis, based on the PET-MR image. The diagnostic imaging findings of 11 patients matched with the
pathological results. Only 1 case with peripancreatic lymph node tuberculosis was misdiagnosed as pancreatic cancer. Of the 7 PDAC
patients, head of pancreas was involved in 5 cases, neck of pancreas involved in 1 case, and tail of pancreas involved in 1 case. The
mean maximum diameter of the tumor was (4.1 £ 0.9) cm and the mean SUV ,, was 5.07 + 1.92. The dilation of pancreatic duct
was found in 5 cases, 3 cases showed the dilation of bile duct, and several metastases in liver were found in 1 case. Accumulation of
radioactivity could be found in all lesions. Conclusion '"“F-FDG PET-MR can accurately reveal the distribution, morphology and
metabolism of the lesion of PDAC. The image findings show specificity and are helpful to the diagnosis and differential diagnosis of
pancreatic cancer.
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A 56 year-old male patient with
PDAC confirmed by pathological
examination. T2ZWI images showed
dilated pancreatic duct and cystic-
solid lesion in the pancreatic head
which seemed to be the result of
tumor necrosis. The PET-MRI
infusion image showed increased
metabolism in the pancreatic head
(arrow) with SUV ,, of 7.5
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A 41 year-old female patient with
PDAC confirmed by pathological
examination. Both in TIWI and
T2WI, a high-signal-intensity foci
in right lobe of liver was shown
(arrow). The PET-MRI infusion
image showed increased metabolism
in the right lobe of liver which was
proved as a metastasis foci by biopsy
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A 66 year-old male patient with
PDAC confirmed by pathological
examination. MR imaging showed
a lesion with increased T1-signal-
intensity and increased T2-signal-
intensity in tail of pancreas. The
PET-MRI infusion image showed
increased metabolism in the
pancreatic tail with SUV ,,, of 5.5



it T R 2 e S 4T

Acad J Chin PLA Med Sch  Jul 2017, 38 (7)

http://jyjxxyxb.paperopen.com 609

“F-FDG PET & % % 81 4 = 103, 2 ] SUV,,, 4%
B35 12, W3 TR ARMA S . MR 7
TIWI i 074 145 v 5 2 30 hy 885 L 48 AR A 51X
B, M T2WI RS E S, REEAE DWIF S
BRERGEY, KATHENPEEES. 26
PET-MR @l &5 B A5 350 ] 3 W S 7 ok, b e K
AN 3.5 emo 2)IPMN : {2 1 %, PET W44
KR e, SRS R R EANTT
MR AR o] UL R 22 R ek, AR A2
JE, RyRE@MEY K, FEEEIRT e R RIS
ARG B2 WHIESE IR A IPMN, iR i K B
H 45 emo 3)MEPEBAR R - L1 BIEFHE, PET AL
& s A PR A ST, SUV,., R 5.69,
XRAE RIS R 22 RABE, 5 T I
Yl MR SRR MK, DS, TIWI
5 ToWI RIS X, ZES 2R R LT
Yefb 5E5 A G, LIRS RN, TEh
PR K. 4) RS A5 8% - AL L B, ABE
JHgE FRICH CA19-9 K 35.08 Uiml, 454 % M4
R, VI WOh RS, 1T PET-MR
i, PET B/RBESk &Rk, Suv,, 8k 12.32,
LW G . fRIE S, RIF RS
ks MR 55 Sk G Ttk EL g IR, sk o
R 5, R DL S IR AR 4, A b B4 DI R TS A
JEUESE Rtk A5 454 .

Wi

T AF R R R 5 R A R R W T, AR
AR 6 A F o PET K A5 B8 Sz s kL i A8
WG shom s, A {LBENSR I R BB, TR
Al DL R R A R AR B M, 2014 4 h AR EE 2R 24
Bl o 2 BEAR AN BL 22 AL 4R 00 R R 58 12 3R 46 e 45
W, X R AR R B X A5 Bk
TG AL 5E B K CA19-9 I 38 T (i s 3, k7 0
PET % . {H PET AR 0 HERAL, A LI
B Tk 1) 91 T B AR B R B o A% i A i
AL WARIE W, 4075 BER . PET-MR il
B G AR TP E s, ABAE AR 12 WG
Y SRR R PR 1 BRI 8 E— 0T

AT [ B 23T 12 1 A A2 W e i 5
R R B PET-MR #1898k, Hh PET-MR
WM AR A R 8 i, TR At 2 P 43 0
4 2 4, IPMN., PEYEBAR 245 1 B, 2R 5 e
BWHIESE 11 B 5 B2 M55 &, A0 1 BB R
ELGESE ARSI IR . 7 (9 e R b 4 51Ny

[k 1RSI P RL RS 1 81k B B S0 9
1) R AR R R . S ) M IR A ke, 3 o B AE
Bk, 1 BUFERE R KL, PR e AL SUV
(B35 1 3 o T AR S R A 2

B B 9 5 kL 7E PET A% SR s AR
AR FR B I A ST 38 e AR WA B EUE (SUV,,,)
H 5.0+ 1.9, H T IE H R ST T R B E CF-
FDGY, FTLAITE PET AR AT LA AR 002 21 v A
Wakt, BURET BRI SUV,, (H 2 Wiks Ed A
UL, HRHR o227 5K 2.5 8 N B g 1Y
cut—off B ", [HRARIERFE RE VR AL A1 2 s T
A, 1€ PET AR AT S S Jay ki SR HEHL

JERBR A BRI FE MR AR 43 A B 4 Al
PG . BRSNS 5 1 ] AE 4 46
PRz v S T S e . AT IR RIS MR R . TIWI
FE3 s RS S, 78 T2WI JF 51 26 3 W 5 B
RAE5, £ DWL T h R P ERES . B
JEL N 15 52 A2 R B R R JRI RR W I 2% o o7 T JR i 3 351
ISR e DAL e B4 K S BB A A2 AR Bk
MR IR A YTk, R DU AE
WHERAE T2WI b s M B RE S, BES
KB

ke B g v JE PR I L AR AT LA I R
WRELEEHERS . 78 TIWI 741 52 R AL B 2548
Wk EL 2568 BARME 5 2 s . BRI I WL L B
J7 2R PG R R e B o T M98 T e B — ity
TR 12 s [0 PRI U] Rk, 6 TIWT b IG5 5k
5, FET2WI Fg {55, 7E DWI E 2R E{ES.

BT AR 5 AL B A IR 2, AR
A AEAEANRESEA TIAHRI2 I, 2% PET-CT Kt
F T AR R 4 21 55 JR AR IE A Ja) B AR A AR K
3, 5 5 b — JBEFE PET—CT 9S4 CT 35070 R
M Z R " Jha F1 Bijan"" $23E PET-CT (#)°F-41 CT
553 A A BB IR MR 53% ., PRI PET-
CT AR 2 W 32 26 PET BUR B b i, 1
JEE R e i R H R Rt e &5 1S FDG s,
AL 1 B 25 g BEAG A E S MM MR AR R, (HR T
5 I IR X DL Y, 25 PET-MR K2 /s 4 At
W, S5 RY PET BA2 A%, H PET-MR
) MR T HA 248751, 4k
SEEEE, BASDRMREAE " BRitZ Ak,
T2WI J7 51 AT DAE M /s %8, TR (=0 F2 g
oy Rm AP, TR R RS Y K E
Trimfd, 5 CHERAET SR, )W A EE A
i AR el o 1



610 b T R 2 e S 4T

Acad J Chin PLA Med Sch  Jul 2017, 38 (7)

http://jyjxxyxb.paperopen.com

AL 2 5] JgE R A 2 9 4 WA R, 1 461 IPMIN
YA IR AR A Sk B o L 7 2 Py A st 5 g i
BT, HELLYEH], PET-MR [A]#} 454 PET
MR KA, 45 B0 1 48 52 Wi e 4 1 5 7
o QAR FE 1 5] i i e 26 D 0 e 34 2 B
o E AR, MR $URK T1 K T2 (55, FRil
DWI P51, LT S mE S, Man
Sy U I R B E S Y, IPMN ) PET
BATEAR BRE AR, MR 8% BE 5 07 M7 b 0 8¢
FIBREY Tk . ETTLRI . 2SR,

AL 1590k B 5 A A% R RS Dy J S A
o, AR IR A R IR PET-MR 62 PR 5 oy J i 8
() kb S B SRy M Sk S I Rk B 2 5 A% kb BT
I L 2 5 A T B A AR v, LA AR
W, B IREWRE 2 GRS AR
HIDT, Z5ZFF I DNA M BB, BAh,
FEEom kA B = M ft, 473458 MRI 45 th Ak
PRALLERIRE

BRIt Z #h, PET-MR A kb F PET-CT W] i />
40% ~ 60% RS . 7E MR BRI T2WT P31
HhR] DA R o IR 4 28 S LI AS A O . R R
T S Bk O 25 55 AL R Ab 56 8% , ir LAR A XoF
TR N S R M3 A I o0t fS B3R 9T O 3R
FIRIIT AR E ", PET AR < 2 em BYHGLE
Iy PERE i 2 ", T MR AR R TR 2L 4y
PERAS CT B, FEIHRARIE 1 hk 2556 B A b
FE B B P RE S A OR D PET SARAA L 1,

ZE BT, PET-MR 6 2 78 B IR 548 I8 1
W SRS W SR BT EAR A — 5 I R R A
EFNHT S, (AARFFRAIAAAE— LR R, WA R
b, WA 5 PET-CT S HA A R A 45 R AT 3 e
IrAE, RBEFTEE BT, X HE TS 1 O B
Dot FEG SRR TR, A BB iE— 20 T R
i PE AY PET-MR 5 PET-CT % JB i 9 12 W ) %k
FEFoE, BEAEEE S g A TIE B 2 U3

SE 30k

1 Rahib L, Smith BD, Aizenberg R, et al. Projecting cancer incidence

and deaths to 2030 : the unexpected burden of thyroid, liver, and
pancreas cancers in the United States [J]. Cancer Res, 2014, 74
(11):2913-2921.

10

11

12

13

15

16

17

19

AR, KRR, BREC, 45 . 18F-FDG PET/CT 1E/ W J5 1A & #4
BRI (1] . A BB, 2013, 34 (11): 1106-
1109.

XNZ 4, W, JHR—, % PET/MR —IpLZe%e . i Rl
ORI (1] PEBEFEREE, 2013, 19 (10) : 15-20.
Jha P, Bijan B, Melendres G, et al. Hybrid imaging for pancreatic
malignancy : clinical applications, merits, limitations, and pitfalls
[J] . Clin Nucl Med, 2015, 40 (3) : 206-213.

TR BRI SIBIRAMEL AL | R ISR TR R (2014)
[J] I RIFARA A4 L 2014, 30 (12) : 1240-1245.

Tatsumi M, Isohashi K, Onishi H, et al. 18F-FDG PET/MRI fusion
in characterizing pancreatic tumors : comparison to PET/CT [ ] ] . Int
J Clin Oncol, 2011, 16 (4) : 408-415.

Belido S, Ferreira A, Vierasu I, et al. MR imaging versus PET/CT for
evaluation of pancreatic lesions [J] .Eur] Radiol, 2012, 81 (10):
2527-2532.

Donati OF, Reiner CS, Hany TF, et al. I18F-FDG-PET and MRI
in patients with malignancies of the liver and pancreas. Accuracy
of retrospective multimodality image registration by using the CT-
component of PET/CT [J] . Nuklearmedizin, 2010, 49 (3): 106-114.
FBSr AR, TRICH, XIHAE, % . PET/CT. MRI KA B TR
R S W AR RN [T ] . WL R R 22440,
2016, 37 (5) : 562-566

Nagamachi S, Nishii R, Wakamatsu H, et al. The usefulness of ( 18 )
F-FDG PET/MRI fusion image in diagnosing pancreatic tumor :
comparison with (18 ) F=FDG PET/CT [ J ] . Ann Nucl Med, 2013,
27 (6): 554-563.

Jha P, Bijan B. PET/CT for Pancreatic Malignancy : Potential and
Pitfalls [ J ] . J Nucl Med Technol, 2015, 43 (2): 92-97.

Chen BB, Tien YW, Chang MC, et al. PET/MRI in pancreatic and
periampullary cancer : correlating diffusion-weighted imaging, MR
spectroscopy and glucose metabolic activity with clinical stage and
prognosis [J]. Eur J Nucl Med Mol Imaging, 2016, 43 (10):
1753-1764.

Wild D, Bomanji JB, Benkert P, et al. Comparison of 68Ga-
DOTANOC and 68Ga—DOTATATE PET/CT within patients with
gastroenteropancreatic neuroendocrine tumors [ J | . J Nucl Med,
2013, 54 (3): 364-372

TRAEWT, B SET5 . BR A 2  AIBIE  MRT R [T ] Bl
BB, 2009, 30 (4) : 490-492.

Huo L, Feng F, Liao Q, et al. Intraductal Papillary Mucinous
Neoplasm of the Pancreas With High Malignant Potential on FDG
PET/MRI [ ] ] . Clin Nucl Med, 2016, 41 (12) : 989-990.

Sportes A, Kpossou R, Bernardin S. Isolated pancreatic tuberculosis
mimicking inoperable pancreatic cancer : a diagnostic challenge
resolved using endoscopic ultrasound—guided fine—needle aspiration
[J ] .Can]J Gastroenterol, 2013, 27 (8 ) : 445-447.

Sotoudeh H, Sharma A, Fowler KJ, et al. Clinical application of
PET/MRI in oncology [ J ] .J Magn Reson Imaging, 2016, 44 (2) :
265-276.

Sergeant G, Ectors N, Fieuws S, et al. Prognostic relevance
of extracapsular lymph node involvement in pancreatic ductal
adenocarcinoma [ J | . Ann Surg Oncol, 2009, 16 (11): 3070-
3079.

Yoo HJ, Lee JS, Lee JM. Integrated whole body MR/PET : where are
we [ J ] . Korean J Radiol, 2015, 16 (1) : 32-49.





