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E ARSIk, RT3 Taika0 CT 3 =2
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W OE E=588: BRVBRTARE I, Rrashd B R o A HOR AL AR & B AR5 ETa
B TR AR rb b AR o R, R ) A B O A 0 R G AT . ASESY H A E TR A
JETF Sk (DPA) KBk Z35 0 F ok (IPDA ) MUffE1A0 s, IR B CT BRIy X .
Fik: U 2016 4F 12 H—2017 4F 6 A 4718 30458 CT K A5 i 3 18 WOk, 34T 2 i B 8 ( MPR ) |
KRB ERS (MIP) . A (VR) S AR, 135 3 bk s 20t i 2h bk i 1%, tmi4
A 2T I 20T B U 0 A A S50 1) S R R U 8E DPA K IPDA, N44U4% DPA K IPDA 28, & 364
5 YOS ARIRAIE R, IF BRI CT o b B A XA 145 A AR 1 %

G5 WIRILA 762 FIEEITIE ARG CT Kudr, 456 AH S5HERRARAE, 211 FLEE WA, K5
PEO8 ), Lk 113 15 4E# 16~92 %5 BMI 17.5~35.2 kg/m’. 441 3#, DPA } IPDA 6 il % 43 51
7 95.3% J% 96.2%. 58.7% 1) DPA RIEFMERET (CA) , Forb, K AMBIIk#H 7 49.1% (58/118) ,

B A EBALEE B AR BB 4.6 (2~10) mm; & A MFSIIKE 5 39.8% (47/118) , K A7 B AR
ERTPEEE R 6.4 (2~10) mm; &K H CA 43 XHRFE KA GFH 355 6.8% (8/118) K 4.2% (5/118) .

41.3% W DPA R A i RIEE ik (SMA) |, K 80038 % 75 SMA 1) 9~12 sSAL (94.0%, 78/83) , i
5 SMA MRS 2 25 26 (18~45) mm. %A 171 5 (84.2% ) . 29 5 (14.3% ) K3 4] (1.5% )
SPRIAFAE 1 3, 2 325 3 3L IPDA, M4 IPDA 555 — =g ahifik (FJA) MR, D H 3 83Tk
WL ik 2 R 28 AL, IPDA 5 FIA 22T & 2915 60.1% (122/203) , & A8 # {7 T SMA
W) 4~7 S5 AL (75.4%, 92/122) , BB SMA MR FB AT BB 2 R 42 (18~54) mm. £ 39.9% [ IPDA
F R H SMA, & AR ALIE % AL T SMA 1 6~9 mifi, BHE) SMA HR-F-HEEE S 40 (18~52) mm.,

A 10.4% (22/211) AT UL IPDA 5 DPA £+, 1 mm E#E ., MIP & VR £ R X DPA #9878 R 5 5 K
93.8% (198/211) . 95.3% (201/211) |, 94.3% (199/211) , M BT 3 mm (81.5%, 172/211) 1§
5 mm (68.7%, 145/211) #E @ (¥ P<0.01) ; X IPDA B &/~ 5 54 94.8% (200/211) |, 96.2%
(203/211) . 94.8% (200/211) , W &L T 3 mm (78.2%, 165/211) 2% 5 mm (67.3%, 142/211)
e (¥ P<0.01) .

5. DPA 5 IPDA IR, EATE LY, AW 1 mm CT 5 Al 6 AR 5 2245000, A B TR op X A6 56 1f.
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CT-based anatomical features of dorsal pancreatic artery and
inferior pancreaticoduodenal artery in Chinese

YANG Ying, LIU Jian, WANG Xu, XU Tongjiang, LIU Jianxin, YIN Xiaoming

(Department of Medical Imaging, Emergency General Hospital, Beijing 100028, China)

Abstract

Key words

Background and Aims: Pancreatectomy is a complex procedure with a high risk of accidental intraoperative
bleeding. Accurate preoperative assessment of the origin and running course of the peripancreatic vessels is helpful
to reduce the risk of intraoperative bleeding. There is still lacking systematic study of the anatomy of peripancreatic
vessels in Chinese population. The purpose of this study is to ascertain the anatomical characteristics of the dorsal
pancreatic artery (DPA) and the inferior pancreaticoduodenal artery (IPDA) in Chinese, and further to explore
the best post-processing method of CT images.

Methods: The imaging data of patients who underwent abdominal enhanced CT examination from December
2016 to June 2017 were collected for multiplanar reconstruction (MPR), maximum intensity projection (MIP),
volume rendering (VR) and so on. The data of the DPA and IPDA were observed by two experienced radiologists
who are familiar with the anatomy of pancreatic vessels, and the observed variables included the number of
branches of the DPA and IPDA, the location of the origin, and the distance from the root of superior vessels. The
detection rates of different CT post-processing techniques for corresponding vessels were also compared.

Results: During the period, a total of 762 patients underwent abdominal enhanced CT examination. According
to the inclusion and exclusion criteria, 211 patients were enrolled, including 98 males and 113 females, with age
from 16 to 92 years, and BMI from 17.5 to 35.2 kg/m”’. In the whole group of patients, the detection rates of the
DPA and IPDA were 95.3% and 96.2%, respectively. The DPA arising from the celiac trunk (CA) accounted for
58.7%. Among them, 49.1% (58/118) originated from the splenic artery, and the average distance from the origin
to the root was 4.6 (2-10) mm; 39.8% (47/118) were derived from the hepatic artery, and the average distance
from the origin to the root was 6.4 (2-10) mm; in addition, 6.8% (8/118) and 4.2% (5/118) of the DPA came
from the bifurcation of the CA and CA itself, respectively. The DPA arising from the superior mesenteric artery
(SMA) accounted for 41.3%, and their origin sites were mostly located at the 9-12 points of the SMA (94.0%,
78/83), and the average distance from the root of SMA was 26 (18-45) mm. There were 171 cases (84.2%),
29 cases (14.3%) and 3 cases (1.5%) had one, two or three IPDA, respectively. According to the relationship
between IPDA and the first jejunal artery (FJA), they were classified as common trunk or separate independent
origins with the FJA. About 60.1% (122/203) of IPDA and the FJA originated from the same trunk. The root
of IPDA usually located at 4-7 points of the SMA (75.4%, 92/122). The average distance from the root of SMA
was 42 (18-54) mm. About 39.9% of the IPDA originated from the SMA directly, which was usually located at
6-9 points of the SMA, with an average distance of 40 (18-52) mm from the root of the SMA. A total of 10.4% of
the IPDA (22/211) had the common trunk with the DPA. The display rates of 1-mm reconstruction, MIP and VR
for DPA were 93.8% (198/211), 95.3% (201/211) and 94.3% (199/211) respectively, which were significantly
better than those of 3 mm (81.5%, 172 / 211) or S mm (68.7%, 145/211) reconstruction (all P<0.01), and for
IPDA were 94.8% (200/211), 96.2% (203/211) and 94.8% (200/211) respectively, which were also significantly
better than those of 3 mm (78.2%, 165/211) or S mm (67.3%, 142 / 211) reconstruction (all P<0.01).
Conclusion: The origins and running courses of the DPA and IPDA are complex. Preoperative 1 mm CT
reconstruction can clarify the anatomical characteristics of the DPA and IPDA, which is helpful for the dissection
of related vessels and reducing the risk of accidental injury.

Pancreas; Blood Vessels; Anatomic Variation; Tomography

CLC number: R657.5
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JBE R VI BR Sy wm A 22 v TR, JF R IE R s ik
30%~40%, HEA—EHRLE (19%-~3%) "7
ARFOR A ERAE, N0 BB A, A B b
AR, nE AT R . BEAR AR, Bk
& B W B Bk o SCHE I, f 4 R T 3l ik
(dorsal pancreatic artery, DPA) . RKBhIK.
Tt s Bk A5 5 T Sk B % I 4 A2 AT Bl ik B AR B
gk Ay S ACE R, RSB dE
Tk Cinferior pancreaticoduodenal artery,
IPDA ) ZEM, S bEme, [P Atk i . EAT 47
TERZ 78 5, W T TR B X B2 K AR v s i iy X
W o TR ANEE R, TC I g I Sk U B Ok 2 R A R
WEIBE ., BInlAE X DPAKIPDA M fif ], oA HF
FEHE IR T S A AR G

ZEBECTRAMR S = | aHR, 2H
i R R 5 12 W v e W R e ke & T B, H
HIE RS R X AR CT S B i A £ 5 .
N, AR 2 2 SRR o s TR R e 2 R R
BIGTEE ) MEFE<3 mm MY 2 K A, DAERA
W RN BRAL . AR E R, R RS
Jo L i A5 R 45 4 06 R T RN C C N R A 7 R
CTH A AT Z K (0.5~1 mm) AR, CT
EIGRJE AR, Mk RKEEHZ (naximum
intensity projection, MIP) . HFEHM (volume
rendering, VR ) Al WA W M. E17.
SR, PSR B RS, O v T A
I RS P BE BT ARSI 20164F
120 —201746 A £ 3 [Be 17 5 & 17 5 CTHL £ 8
M AR 2 BORDIF HEAT W Z 2P . MIP R VRAE AL
H, WEEDPAKIPDASCH, KA. 5 L4
BRI RIEE, I BN [E 9 CT S Ab 3 4 AR X AH
IO7 LA A RS HE R, LIS g SRR AT B R U B TR 42
e E R AR

1 ARSI

1.1 ARITH

W HE20164E 12 H—20174E6 H 150 2 5 B B ik
FRHTIE R CTR & B A AR TR, JF5H
b1 R 9 RE X B, 2 W BTG L REORE S K Y R E
AWEFE . HEBRPREALES . (1) B2 W R AR (R
JE) g . IMERGES T HR g ; (2 A%
2 IR RS L TR S (3) Hith
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A8 S A I AT BB, A R RS i
. BE MRS (4) BURANIE T, To R i .
1.2 CTH#

A B HAHT20 min 0 AR K B4 5500 mL
FEE Wi, RH64)ZLightSpeed VCTE 5 41CT
(M~ EXE) , BHAEBRA#ET, 2
ZAF: 120 kV, 250~380 mAs, F#0.8F/ ., #E
H40 mm, JZ2E3.75 mm, ZEE3.75 mm, H[F
512 x 512, F45 3 [ G T 2 8 Ay b oKk o7 18R
FEH X L TR A B R B R 2 R (e R
2, T BB (fEEGEEZY, LR ) , R
XOUT fr e 3 S 4% 2 Wi R OE P R K 2R A,
2 mL/kg, HEHFHA3.0~4.0 mL/s, HHHE100 mL.
XTGBT 58 R, S0 mLA: #ER 7K DUAH [R] i
R T BE AT S TR KO
KAER W . R A EREHE A, Y 3k
CT{HiA120 HuJ, fEiR6 s [ ghfil & 144 .

1.3 EfgEaE

¥ BT A o Bk S AE T AR, LB &# 2R
JZRIFE 5 0.625 mm Y2 BIHR 5 14 2 5 Ab 3T
fEuh (ADW4.6J5 403 T /R 3, 3l 7 A+,
EKH) , HFFITEGEAE., FEARE: 1) 2F
[ # & (multiplanar reconstruction, MPR) ,
X R R AT 2R KX Z H R 58 T mm,
3 mm M5 mm B R B0 A, R T A0 B S
(field of view, FOV) 435 cm, &EAIRMFOVH
40 cm; (2) VREMIP, W& ¥7E 2 B B =X
T HEAT AL B, AR H AR X, Sy s st T D DL
BRENR S, EEUEREEZZERB, T%2
&ET LA, M AR B POV /NEH
15~20 em, A4 )5 m g, BMEF10° fRAF—
RS, LR F36IREG; 3) 2 2mA HEd
( multiplanar volume reconstruction, MPVR ) ,
V5 T2 1 8 DT 7 PR AT el AR A B SR IR A A
FEAL60~80 Hu, % 58 H200~400 Huff ( T
BEAS BE PG IR DA —, RIAH R R B 2 R A
20 {E il & A, A I BRSNS, A
N AN LA, B A B i A B RTRR R i A TS 2
I KESE) , JZE NS mm, ZHEEH3 mm,
FOVH15~20 cm, 75333 bk W B MR B 2 40 i sh ik
) o HEES ;. (4) M B2 (curved projection
reformation, CPR) , #EIMEETEE, ML
A28 55 I A T MR I A A ) ) S R B e ] 0L
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FEDPAJIPDAM " St A5 4 LAY 2 1) 7 1AL i 3 ]
e, AMEERTN ( BEE<2 mm) , 1HKE
BAL 22 W TAESS, 785 #E 50 FE 5 M) Y2 2%
BE) FFJE % AR IS #EAF CPRE &, IR AE MR h
“Curve” #5205t A1 N7 £
1.4 WMEIEHR

DPA: K HEBAL; K AL 5 b 9 45 AR 5
B, ADPAK HIEK (splenic artery, SpA)
W AF R Bk (common hepatic artery, CHA) ,
W0 R M 5SpA . CHAZY X IIBE B, #DPA
K ESMA, NHCE S5SMARIAIEE ., DPAK H
SMARY L, ICEDPAR K AL (0~1245) .
IPDA: 4, KBS0 (0~12,5) 5 BBHEAS
G AR EREE B . A EATIE A, i
GETAEWAY “Curve” INREDEATHE BB . A
FEIAECT/FAE T L, 1l mm. 3 mm., 5 mm
MPR f& VR #5%5 5 bR il 8 1Y s %
1.5 ZitF4bE

A B R HISPSS 180543 MT,  x KB L
1 mm. 3 mm. 5 mm MPR. VR &%} HFrAY I
BRI ERES, P<O.0SHEFAHSEIT¥E L,

2.1 BEAN
20164E12H~20174E6 1, H 76210 H #

E 1 DPA K&

Figure 1 DPA imaging

2.3 IPDA

AU BHTPDA IR HEH96.2% (203/211) .
AT (84.2% ) . 290 (14.3% ) K&
3 (1.5% ) 4 BIAF#E132 . 2 X 3L IPDA
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A: DPASEJEF CHA CEARD MPR ) 5

AROZMPVR 5 LGA: BZ3hlk) 5 D: DPA KIEF SMA (BEWH{Z 3 mm MPR &)

A: DPA arising from the CHA (coronal MPR image); B: DPA arising from the SpA (coronal MPR image); C: DPA
arising from the CA (coronal MPVR image; LGA: left gastric artery); D: DPA arising from the SMA (transverse 3-mm MPR image)

TR CTR &, 455 AH 5 HERbs e, 3
A2110 B FHEP AN, Hh B ossl, &k
L1361 4EI816~92% , A 4AEIRSTS ; KI5
%7 (body mass index, BMI) 17.5~35.2 kg/mz, 28]
fBMI 26.6 kg/m®, CTHG A 7 76 ™ 5 4% TPk 248 3
H69.1% (146/211) .
2.2 DPA

AHBHEDPAR /R FHI5.3% (201/211) .
DPAA 24 KRR, BEKET (celiac axis, CA) R
(58.7%, 118/201) s ZME L8k (superior
mesenteric artery, SMA ) #4: (41.3%, 83/201) .

DPASKHCAZ, K& HSpA# 549.1% (58/118) ,
BB Sp AR FIER A (2~10) mm, F
) (4.6+25) mm; & FCHA¥ 539.8% (47/118) ,
KA B CHAMR AR - & R (2~10) mm,
T (6.4+2.8) mm; K HSpA. CHA4F L
Hi6.8% (8/118) 5 KRACAARHH H4.2%
(5/118) o IHKRHCARG W DPAY T
B X110 mm2Z N (K1) o DPARFASMA
F, R EB AL AESMAMIO~12 547 (94.0%,
78/83 ) , FRESMAMEBEEE K (18~45) mm,
T (26+7) mm, il H4.8% (4/83) .
4.8% (4/83) . 2.4% (2/83) WDPASEACH 47
Bl ik (replaced right hepatic artery, rRHA ) .
IPDA K 55— 2 sk (first jejunal artery, FJA)
B

(F2) . WIMIPDASFIAM KR, "% 5
HoAILF LW k& iB2fIEs, IPDASFIA
HF RN EALE60.1% (122/203) , &K HE A
N FSMA4~T 540 (75.4%, 92/122) , HEESSMA
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HEREEE R (18~54) mm, “F¥ (42+6) mm,
FETRBH R, 471.3% (87/122)
IPDA B 5+ Z 48 ERi sk Canterior
inferior pancreaticoduodenal artery, AIPDA )
KR+ 45 LG8k (posterior inferior
pancreaticoduodenal artery, PIPDA) ; BA
28.7% (35/122) (IPDASEZ: JAIPDA, i 78 H
S & A PIPDARI LB 71.4 (25/35) ¢
IPDASFJAZM | 4 3 29 1539.9% (81/203)

I.".& -
IPDATHIAR - IPDAL+]1A
e

LPDA%._ IPDA2+J2A
" }‘

v

K

B2 IPDARE  A: IPDA HJli [ SMA & (—381) ; B.

IPDA 5 DPA HL1-F SMA & (—3Z8) 5 C:

S E A W A TSMARI6~9 57 (88.8%,
72/81) , H:HAIPDA . PIPDATSMAZ 4% i #
1i39.5% (32/81) . AIPDABLIPDA = T HEESMA
RN (18~52) mm, F¥ (40+£7) mm,
A HEH, HH10.4% (22/211) AT WL
IPDASDPAI T, T 1M 4 38 5 H SMA L 2 &
W, TR R MO S E T, WA & HHIPDA,
ADPAZ IE T RS

IPDATL

IPDA2+JTA

IPDA3+]2A

IPDA 5 FJA

HF B SMA B (—% ) 5 D, IPDA 55— (IPDA1) 5 FJA 55— (JIA) dLF%&H, TPDA 45 — 57 (IPDA2) B
Pt (BZA ) 5 E: IPDAL. IPDA2 43515 J1A. FJA 85 =5 (J2A) P&l (ML R) 5 F: IPDAL Bl & i,
[PDA2. IPDA % =3 (IPDA3) 5 JIA. J2A L& (=3m)

Figure 2 IPDA imaging

A: IPDA independently arising from the SMA (single-channel type); B: IPDA and DPA arising from the SMA

with a common trunk (single-channel type); C: IPDA and FJA arising from the SMA with a common trunk (single-channel type);
D: The first IPDA (IPDA1) originating with the first FJA (J1A) as a common trunk, and the second IPDA (IPDA2) arising
independently (double-channel type); E: IPDA1 and IPDA2 originating with J1A and the second FJA respectively (double-channel
type); F: IPDA1 independently arising independently, IPDA2 and the third IPDA (IPDA3) originating with J1A and J2A respectively

(three-channel type)

2.4 AR AN DPA. IPDA HIRTRZE

1 mm MPR. MIPX VR R X DPA K iR %
43 5°93.8% (198/211) | 95.3% (201/211)
94.3% (199/211) , B T3 mm (81.5%,
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172/211) 85 mm (68.7%, 145/211 ) &z
(¥P<0.01) ; MIPDAW BmFENH N
94.8% (200/211) . 96.2% (203/211) .
94.8% (200/211) , MBI T3 mm (78.2%,
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165/211 ) 85 mm (67.3%, 142/211) #H## (¥
P<0.01) o

JER i A Rk B Dk 52 4%, RS E B A ok A CA
RYGMISPDAKSMAR G IIIPDA ; JHAR R %
ok B SpARIDPA | RSk . B RE 3l ik A Bk /s
Sk I . P T8 B A K R ARG TR
ARG EE W LIPDA K DPA" " Bk ik 56 A B
B A5 TR IR 4 AR U B 2 T 48 i DB R Y 3 2
Pk R EOR 1 e AT SMA A I 2 1Y i
H, VIWrIPDA DLy 2> F R . A F5E & B,
IPDAZ AL TSMAREM (4~7 8067 ) , EERFK
ITAE ff FISMA AT SR B, IS o % S M A I B 41 Jié
e, DIHE A IPDAM #8% TSMAS Z, =
SR HI AN BE 27 2 $2 10 /0N B 18 Sk e A R T
JiAh, IPDAEH SFJALT M (60.1%) , Xf
i J 9 1B B g T 5 TR AT I v S M R AR DI BR R . B
oA (1) IPDASFIAILT, FIFREBIIWG,
Al BE 5 3T v 5 i R R ik s () A I E
IPDA 5 FJA [ 1 ) 301 3t 25 1 22 4% 11 vl RO
TATHE A LI, ZHIPDA (71.3% ) 1EJHEIR
RN 5 2 BLATPDA X PIPDA, {HASH &8 4 (1
FHPIPDA BHLHEETE TSMA, XA FKANTENTSMA
A 2 b 328 sty 1 30T ot A B L BRI — 3K
IPDA, W PHEGILMPIPDAM L, DLk
Bt . SMAMESFEBSIPDAZ) H40 mm, fET AR
. (1) WM Kocher V1 0, T 2815 8 kAR 30
5N FESMAMES, JF B AL TP D AR Y 7
H; 2 EMYIKIIPDANS, MSMAMZrE, AR
WIPDARINL B, it Trize G AR AL B, V)&
Bk J 757 FE B AT 8 R SMLA AR .

Tt U ARR, B3R No. 8a, 12a
UL Y s T A R AT AR YA M R R R 1)
BRA, ZESRUIBR 11 pibk 245 B2 78 AR &6 b W7 15 sl
Jik, Y985 K B C AR Y P ARESE R,
H58.7% M DPAKRHACARSG, HHYEHEECASL
NEB10 mmZ N, PG, FE 5 C AR H B A v
HDPAMIAELE . AT 48 B VI BR A B, ) 1 Jik
WRIG, E B — B R AR DAL R Wy, A o it B
W, 2RI R E 2Ry i, D ED A DP A
Wi, EHACARSGHIDPAT, H49.1%% FSpA,
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AN I LIk S m HEE; 5A39.8% K H
CHA, 7EiE4INo.8a. 8pitk L LEHI T iEE ., DPAY)
— WE R NSMA (41.3% ) , K HEALE F 1
SMAMO~12 847, XH/RFRAT, SMAMKEMIFIETT
M4 X3, XS 5 SMVASTR . rRHAEE 2 T 80 ik
RGW EEAS, e+ 48 Y BR A A
AT VIR A ARG R, HArDPASK B
rRHA, FARRB/NOMEE] . Z54LDPA LI frRHA Y
B0

WA, JREE G SCERIRE, EH IR
(1) FESMAREZO, 75 5 H BLAY 145 T RE M rRHA |
DPASZE sk (2) ZESMATSM, 755 B A
M 38 H JEIPDASKFIA o 75 AR 40 1 48 i & 19 B 4T
i H B

545893 mm. 5 mm MPRAHIL, 1 mm MPR
XIPDAKDPAA E R BE/RFE, VR, MPVRE AR
A T 0 O ) B0 I AT M AR S, HiHMPVR
REHZED A AMESFERENRS LR, UHE
U B M B 0 BRE R ARSN, EEH I
Hp, CTXHAN/NALAE /Y SR %6, B0 % & . (1) X E
R R m o IR TAE P el LU B, AR & R sl AN
[vi) ¥ 5 X B R0 X 40 /0N B Bk 9 R R A 25 L Rk
i N BEAR AP s /NS ik, AT SZ L EE . (2) K
Pt >R HE B 00 52 o 3h KA 04 B0 SR 4R At R
ATRE Bk M R R AL M, FTREXS LA &R
25, Bk AE . AR AR £ S B ik
Haem a6, MAECTIL A B/ ( CT angiography,
CTA) P57 B A SOk i 38 2h Bk Tl DA /R
KA B RIEA, AR, BTN
R LR EAE, 90 A% 640/ 145 3 BoR
Rif, RETWEMMCTHFOVR TCTART, &
AR S AR A, AT A e B8 34 R AT IR AR CT
HaR, AGERME T mAEE S, FE, A iE
WEIR M Z W, 3) B, HEME LR T
3. 4GUNEIk, BRE SR, RAZEFEENEI
A REAR A 0 B . AR B IT IR, SR TAMNBEEE
IR B . (4) BRI . IR TAE T, — el
JH100 mL¥SE 25, AT AEJC I 6 AR e 28 3 00 4il /)N 3
kAR G 58 28

AW 0 ) 2 MY, KR A
i FAMBEE A TR itk — B UE S . N FRATT Ay A
55 F, DPASIPDARIEE 4%, ARHI1 mm CTH#H
AT I AR A ) 2E R AE L A BT R X A 56 il
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