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[ Abstract] Objective To investigate the imaging features of pancreatic hypervascular
tumors in computed tomography (CT) and magnetic resonance imaging (MRI) examinations. Methods
The retrospective and descriptive study was conducted. The clinicopathological data of 53 patients
with pancreatic hypervascular tumors who were admitted to two medical centers, including 32 cases
in the Affiliated Hospital of Medical School, Ningbo University and 21 cases in the First Affiliated
Hospital of Naval Medical University, from March 2007 to February 2021 were collected. There were
21 males and 32 females, aged (48+23)years. Of the 53 patients, there were 19 cases with pancreatic
neuroendocrine tumor (PNET), 9 cases with pancreatic metastasis from renal cell carcinoma (PRCC),
8 cases with solid pseudopapillary tumors of pancreas (SPTP), 7 cases with intrapancreatic accessory
spleen (IPAS), 6 cases with serous cystadenoma of pancreas (SCP) and 4 cases with aneurysms. All
the 53 patients underwent CT and MRI. Observation indicators: (1) imaging feature of PNET; (2)
imaging feature of PRCC; (3) imaging feature of SPTP; (4) imaging feature of IPAS; (5) imaging
feature of SCP; (6) imaging feature of aneurysms. Measurement data with normal distribution were
represented as Mean#SD, and measurement data with skewed distribution were represented as M
(range). Count data were described as absolute numbers. Results (1) Imaging feature of PNET: of
the 19 cases with PNET, there were 1 case with Von Hippel-Lindau disease (VHLD), 8 cases with
multiple endocrine neoplasia type 1 (MEN1) and 10 cases with neuroendocrine tumor (NET). Of the
19 cases, 16 cases had single tumor and 3 cases had 2 tumors, 9 cases had tumor located at head of
pancreas and 10 cases had tumor located at body and tail of pancreas. Morphology of tumors in the
19 cases were mostly round or elliptical, with some shallow lobes and clear boundary. There were 4
cases with cluster-like calcifications in the center of tumors and 15 cases with no cluster-like
calcification in the center of tumors. The tumor diameter of 19 cases was (26.7+10.3)mm. Of the
19 cases, 1 case underwent pancreatic atrophy and segmental expansion of the main pancreatic duct
and 18 cases underwent no pancreatic atrophy or segmental expansion of the main pancreatic duct,
2 cases underwent dilated bile ducts and 17 cases underwent no dilated bile ducts. The enhance-
ment mode of imaging examination of PNET was wash in and wash out. (2) Imaging feature of PRCC:
Of the 9 cases with PRCC, 2 cases had single tumor and 7 cases had multiple tumors. Of the 2 cases
with single tumor, 1 case had tumor located at neck of pancreas and 1 case had tumor located at
body and tail of pancreas. All the 7 cases with multiple tumors had tumor located at head, neck, body
and tail of pancreas. Morphology of tumors in the 9 cases were round or quasi-circular, with clear
boundary. The tumor diameter were (18.0+5.0)mm of the 2 cases with single tumor and 2.0 -
50.0 mm of the 7 cases with multiple tumors, respectively. Of the 9 cases, 2 cases underwent
pancreatic ducts dilatation and 7 cases underwent no pancreatic ducts dilatation. The enhancement
mode of imaging examination of PRCC was wash in and wash out. (3) Imaging feature of SPTP: all
8 cases with SPTP had single tumor, including 4 cases with tumor located at head of pancreas and
4 cases with tumor located at body and tail of pancreas. Morphology of tumors in the 8 cases were
lobulated with clear boundary. Of the 8 cases, there were 2 cases with no calcifications of tumors and
6 cases with calcification of tumors, 2 cases with no cystic necrosis of tumors and 6 cases with cystic
necrosis of tumors, 3 cases with no bleeding in the tumors and 5 cases with bleeding in the tumors.
The tumor diameter of 8 cases was (51.6+11.8)mm. All the 8 cases were negative for pancreatic
ducts dilatation, but the adjacent organs were compressed and moved. The enhancement mode of
imaging examination of SPTP was asymptotic enhancement. (4) Imaging feature of IPAS: all the
7 cases with IPAS had single tumor located at tail of pancreas. Morphology of tumors in the 7 cases
were round or quasi-circular shape with clear boundary. Of the 7 cases, 1 case with solid-cystic
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and uneven density tumor was epidermoid cyst in the accessory spleen of the tail of the pancreas,
and 6 cases had solid and uniform density tumors. The tumor diameter of 7 cases was (25.5+8.5)mm.
All the 7 cases were negative for pancreatic ducts dilatation and the surrounding structures of
pancreatic ducts were clear. The enhancement mode of imaging examination of IPAS was asymptotic
enhancement. (5) Imaging feature of SCP: all 6 cases with SCP had single tumor, including 1 case
with tumor located at neck of pancreas and 5 cases with tumor located at body and tail of pancreas.
Morphology of tumors in the 6 cases were round or quasi-circular, with clear boundary. Of the
6 cases, 2 cases had cystic tumors and 4 cases had solid tumors. The tumor diameter of 6 cases was
(35.5£15.4)mm. Of the 6 cases, 2 cases were positive for pancreatic ducts dilatation and 4 cases were
negative for pancreatic ducts dilatation. The enhancement mode of imaging examination of SCP was
wash in and wash out. (6) Imaging feature of aneurysms: all the 4 cases with aneurysms had single
tumor, including 1 case with tumor located at body of pancreas and 3 cases with tumor located at tail
of pancreas. One case with tumor located at body of pancreas was superior duodenal aneurysm and
3 cases with tumor located at tail of pancreas were splenic aneurysms. Morphology of tumors in the
4 cases were round, with clear boundary. Of the 4 cases, 1 case was negative for tumor marginal
calcification and 3 cases were positive for tumor marginal calcification. The tumor diameter of
4 cases was (11.3+2.5)mm. All the 4 cases were negative for pancreatic ducts dilatation. The enhance-
ment mode of imaging examination of aneurysms was wash in and wash out. Conclusions The
imaging features of pancreatic hypervascular tumors in CT and MRI examinations show diversity. The
enhancement mode of imaging examination of PNET, PRCC, SCP and aneurysms is wash in and wash
out. The enhancement mode of imaging examination of SPTP and IPAS is asymptotic enhancement.
[ Key words ] Pancreatic neoplasms; Hypervascular; Tomography; Magnetic resonance
imaging; Differential diagnosis
Fund programs: National Natural Science Foundation of China (82172004); National Health
and Health Commission Scientific Research Fund-Zhejiang Province Medicine
and Health Major Science and Technology Project (WK]J-Z]J-1912); Natural
Science Foundation of Zhejiang Province (Y20H180008); Natural Science
Foundation of Ningbo (2019A610206); Ningbo Public Welfare Science and
Technology Plan Project (20211JCGY020358)

1107 -

i Ji w3t A R AR A A SR I iR A MR R
I8 30 Bl e T R iR T W R P — S PR R R R
AR TR LA R A R P 2 P 43 A R
(pancreatic neuroendocrine tumors, PNET) . "5 7 B
20 A 95 1R BiR 7% #4988 (pancreatic metastasis from renal
cell carcinoma,PRCC) SEMAEFL LRI (solid pseudo-
papillary tumors of pancreas, SPTP) | i Jiit 55 1V &) g
(intrapancreatic accessory spleen, IPAS) | 3¢ ¥k 1 4%
}i% 97 (serous cystadenoma of the pancreas, SCP) A 5fj
BRI o CT MRS A Je IR a1 AL i e A i 12 W
By H BT B, ARG [l B S Ay 2007 4E 3 A &
2021 4F 2 A 2 KB b iiia iy 53 61 (T k22 B=
e B e P e 32 {91 i 4% A% R R 2 — P i IR e
21 451) JBR fi ARk PR o N ) e A BELBEORL , SR
H CT J2 MRIK A RFAE

BAREFHE

— R
SR Rl BP A A PERF T 7 o WS 53 il e i

w0 i R o N B Il R e B BT R 55 21 B, &
32 3 A A (48+23) % . 53k A, PNET 19 4],
PRCC 9 5] , SPTP 8 {4l , IPAS 7 4] , SCP 6 5] , 3l Jiik J&&
445 o AHIF 5 3T I R 2 I 2 e B s e s 2
R B2 d L, L5 A KY20210408. 9l AN K
JE B A .

T AN ARRAERIHE R A

GIARRE : (1) F AR AR LW . (2)
AT CT AN (EE) MRS 2 Rl 52 8

HEBRARAE - (1) TCI AR Bk A 25 SR . (2) R
I CT AN (E ) MRIAS £ 7Rk 2k

= Wk

(—)CT A MR 2 14 7 v

e o1 V= o U e P g A E N W /A
256 )ZUZE CTHL, A HLUE R 120 kV, B HL 450 mA,
JEIE R JZ R 5.0 mm o FITA 5 A KGRy 7 2%
1 8~12 ho T4 2 I i Kk v 5 % b ) v
(300 mgl/mL) , i 34 3.0 mL/s, 23 51 TV 55 % 1 )
J& 20~30 s (B ik ) . 50~60 s (1% ik 41) & 120~
180 s (P 199 ) #6473 144 . MRI K 2ok H 35 [



- 1108 - rh B AL AN R 2021 4E 10 A58 20 55 10 ] Chin J Dig Surg, October 2021, Vol. 20, No. 10

GE AW 15T BEILIRFAAL K AR EEIKEE & 6 h,
G AR T B E T 2o o AT SO T AU
B T2 MBS M Z W58 T INAOSAR . 7
H:T1 AN AL AR % F LAVA 5 51 (TR 2.6 ms, TE
1.2 ms, TI 5.0 ms, JZ2/5 4 5.0~7.0 mm) ; T2 AR
FHIBR Wi FSE 4, H S50 TR 6 316 ms,
TE 90 ms, JZ2/E 4 5.0~7.0 mm, FF1)5 2 5 ki
SR HEFVELBERR AR (0.1 mmol/kg) , I K 2.0 mL/s,
A3 TSR S 15~20 s (ki) .50~60 s(17]
FRIKI) \120~180 s (TR 1] )t A 7494 S 4R A5 T1
BUSAZ Z 3858 BE, R S 8R4 LAVA #51
T1HIIAURE -

VR 7R A B — B 2 g CT LB 43 1) ok g 22 K
FIH A7) 16 2R JE CT AR E PG 17/ 7 64 212
i€ CT, 254 3.0 mm, #2154 0.5 mm , 45 J5 28
bk T S B R VA (300 mgl/mIL) 80~90 mlLL, i
A 3.0~4.0 mL/s, 43 5 T 1 56 LR S 20~25 s
(ki) .60~70 s(THEIKIDT) (110~130 sCF1 )
AT 3WIFI G . MRIAS A % A48 [ 79 1] F 1.5T
avanto 2= B FH L F 1.5T siphony 4 B 51 .
R 8 M IA MR Lk B . T T
180 = Y25 B AT DR P AR 5 1] 35 7 51) ()22 ()
Gi— M 1.2 mm, )25 N 4.0 mm) ; T2 HIAUSAZR A1
R A2 N 105 ) B 1E1 F 31 (TR 6 300 ms,
TE 86 ms) . V-4 J 28 i e Ik i 465 ) LU 770 6L 13 7 i
Jiiz (0.1 mmol/kg) , i 33 A 2.0 mL/s , 43 51 T 15 56 % 1
F 5 15~20 s (B k) . 60~70 s ([T Bk 1) 110~
130 s(HEIR I ) #0473 44

(ZORARF5HT

22 AR RS AR BT R AR R B
S MITHE R IR —3 . EZWE N Ak
KN B A gk, SHISANE R (NS
B (55 ) (Bl 5 28 IR RS 52 e 45 5 TR R4 743
Mo CT AR % B K MRIKE AR5 5 PF I bR LA IE &
MR LU0 2 B . CT (B 5t A SRR o R ife
SRV kL, CT R e (B IBCH 3 b 5 BH fb 1 X3k, 4%
RS X 5 L B R RNV PR — 3

IIRPUIE =S 17 7

(1)PNET 2182~ Rt 2 8. (2) PRCC 214
ARG R I (3)SPTP A G KA K B . (4)IPAS
HISAR F K A R B (5)SCP G 2 A6 Ar K .
(6) Bk LA 2R A R B . IR R AR 2 A
A R IALFE MR R R O R AR e
AR R R AR R SRR I L CT R A 45 R (OF

B T K A MRTAS: 25 45 5. (T1 AR
18 T2 IMBURAS)

G R

i FH SPSS 21.0 SE it i AT M o IEZS 4340
B T o Ak DL s R O 25 0 A 04 T i R LA
MGERED) R, T TR LA B R s

# R

— PNET B 5214 2 K e 30

19 %5 PNET %5 A, 1] Von Hippel-Lindau %% ,
81922 %2 N - ke 189, 10 451 4 25 P - ek, D
B 1~3. 196 A, 16 6 B4 g, 3 451k 24
i 5 Jieba A7 Ji Sk 5 9 B8], Jg A 2358 10 441 5 i 22
R R s 1B, 3843 7] L o i, 300 537 4 5 4491
JifgRg e FEARR S AL, 15 R LA AL 5 BbRE K A2
(26.7£10.3)mm. 19 G A T, 1 5B AR 25 45 | 1k
EBEY K I8 BIR W, ERE B
k2 IR Y 5K, 17 I JC AR 5K

PNET 52148 27 6 v i AL A XA Bk bl o 7 78
CT R 45 5 W« g P4 52 55 AR E (K1 2A)
3 S bk ¥ S s Ak (1 2B) |, T k01 5 4L
W AR 5 FB 4 K iR [l S A A B A 4 B ik T
DUHL R M4 5 (1 3B) . MRIKG: 7 45 5 o . b
T1IMAUSAG SARAE S, T2 IAUSS 2 (55

— \PRCC Wsg Mg e kA 2= M

9 5] PRCC i A, 2 5 kg BRA Mg, 49 ) 4 T
I ST 1 AT L 7 ) kg 224 Tildg A TSk (3R
BRI AT UL g SR R sk 2R BT, 10 A 4 5 A
Jith 98 K 4% K (18.05.0) mm , 224> i 98 K 4% hy 2.0~
50.0 mmo 9 Bl A H, 2 B R4 AT DLy Ak, 7 R4
KLYk

PRCC A4 2 Ko A i AR A = PRk e " 7
CT A5 A 45 3 WS < Iobgg 141 5 5 ol A5 IR B
it 5 5 41 Sl kb 5 £k B 5 5 0 R B 5 B K A T
(1 4A 4B) . MRIAG A 255 W 7s : FiJg 7E T1 AL
UG R AT S PR T2 ARG R 55 5
a5 o MRUK: A B s 0 5 g i f R oL 5
CT s A AH[A] .

— SPTP AR K A 3R

8 141 SPTP o5 At , 153 kg B Ji g ; e o7 T e
KR 4 5], AR FEE 4 ) 5 g KB 43wl L4, i
TG FE 52 5 e R LA AL, 6 451 ok ged 9 T DL 4 Ak
(E5A) 52 5l b A DL 3% AR SR FE , 6 11 e v L A



PR AL AN RS 2021 4E 10 45 20 %45 10 4] Chin J Dig Surg, October 2021, Vol. 20, No. 10 - 1109 -

Bl1 Von Hippel-Lindauw i A B CTHREALER 1A CTR A 45 R R PAR AT, B8 BE A1, AT LR 18 AR 28 BE5Y S BT IR S

R | IBEETARAE I RE W — (B AR FE 52 (—) 5 1B - CT S A 1 5l 148 45 R TR IR MR 250 A 5 S Ak i ) S 5 Ak (—)
2A: CTAG £8P 3145 2R s PR e B — S (RIS R4 19 32 (—) L A 2 5 2B CT G A2 0
B3 PRl N G2 9O A CT AL A 45 R  3A: CT R AT 45241

N UARRT G1 0 AR CT A A4
SIRATIA 45 SR S Bl Bk AUl B R 4 ) st Ak (—)

B2 R

7R R R — B SR IR e, 8 AN 4, 300 0 A (=) 3B C Gz A 14 558 140 205 238 0 75 0y kS0 98 7 AL K i 5 (—)
B4 AR AR CTRE A SR A CT ARG AR IR SR 45 R R Sl kAU DR 35 dwe Kokt (—) , SR AL B A, 20 500
4B - CT ARG A S A= 25 2R 07 20 R AU [t 3 PA) IR T O ) e/ DNkl (=)

Figure 1 Computed tomography (CT) results of patient with Von Hippel-Lindau disease 1A: CT plain scan showed enlarged pancreas

with uneven density, diffuse low-density shadows and scattered punctate calcification shadows, and a round low density shadow at the junc-
tion of pancreatic neck and body (—); 1B: CT enhanced scan showed obvious enhancement of the tumor at the pancreatic neck-body junction
(=) Figure 2 Computed tomography (CT) results of patient with G1 grade of pancreatic neuroendocrine tumor 2A: CT plain scan
showed a quasi-circular isodense nodules in the tail of the pancreas (—), with clear boundary; 2B: CT enhanced scan in arterial phase
showed uniform enhancement of the tail nodules of pancreas(—) Figure 3 Computed tomography (CT) results of patient with G2
grade of pancreatic neuroendocrine tumor  3A: CT plain scan showed a large elliptical tumor in the tail of the pancreas with uneven density
and clear boundary (—); 3B: CT enhanced scan in arterial phase showed thick vascular shadows in the tumor (—) Figure 4 Computed
tomography (CT) results of patient with pancreatic metastasis from renal clear cell carcinoma 4A: CT enhanced scan in arterial phase

showed the largest lesions in the neck of pancreas(—), with obvious enhancement and clear boundary; 4B: CT enhanced scan in arterial phase

showed the smallest visible lesion (—) in the tail of pancreas
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Figure 5 Computed tomography (CT) results of patient with solid pseudopapillary tumors of pancreas 5A: CT plain scan showed a

mixed density mass in the tail of pancreas, in growing outwards, mainly cystic, and patchy calcifications on the edge (| ); 5B: CT enhanced

scan in portal venous phase showed cystic necrotic tumor with significantly enhanced solid part ( }), and no enhanced liquid part

Figure 6 Computed tomography (CT) and magnetic resonance imaging (MRI) results of patient with solid pseudopapillary tumors of pancreas

6A: CT plain scan showed a lobular mass in the tail of pancreas with uneven density and punctate calcification (—); 6B: CT enhanced scan in

portal venous phase showed uneven enhanced tumors, with cystic necrotic area in the central region (—); 6C: MRI scan showed T1-weighted

imaging of hemorrhage hyperintense shadow in tumor edge ( 4 )

Figure 7 Computed tomography (CT) results of patient with intrepan-

creatic accessory spleen (IPAS)  7A: CT plain scan showed isodensity in the tail of pancreas ( } ), with clear boundary; 7B: CT enhanced scan in

arterial phase showed motley-like enhancement of tumor ( { ), which was similar to the enhancement model of spleen

tomography (CT) results of patient with serous cystadenoma of pancreas

Figure 8 Computed

8A: CT plain scan showed cystic tumor in the head of pancreas

(—*), with clear boundary; 8B: CT enhanced scan in arterial phase showed tumor marginal enhancement (—); 8C:The coronary reconstruction

of CT images showed large and messy vascular shadows (—) at the tumor edge

Figure 9 Computed tomography (CT) results of

patient with aneurysms  9A: CT plain scan showed mixed-density nodules in the neck of pancreas, with tumor marginal calcification (—);

9B: CT enhanced scan showed obvious enhancement of nodules, and low-density unenhanced thrombosis (—)
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