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Application of the Selective Intra-arterial Calcium Stimulation with Venous Sampling for the Localization of Insulinomas in
Pancreas WU Da-ming,ZHANG Hua, WANG Deng-bin, et al. Department of Radiology,Ruijin Hospital, Shanghai Second
Medical University, Shanghai 200025, P. R. China

[Abstract] Objective: To evaluate the role of intra-arterial calcium stimulation with venous sampling (ASVS) in the
localization of the hyperfunctioning insulinomas in pancreas before surgery. Methods: Ten consecutively admitted patients
with clinically proved pancreatic insulinomas were studied with ASVS for measuring the insulin level and localizing the site
of the tumor. All of the patients had ultrasonography,CT,MRI and endoscopic ultrasonography prior to ASVS test. During
the interventional procedure, angiography for demonstrating the feeding arteries including gastroduodenal artery (GDA),
superior mesenteric artery (SMA) ,proximal and distal splenic artery (SAP and SAD) were performed before the patient
underwent ASVS test. And all of these arteries were selectivly catheterized for rapid infusion of 5ml calcium gluconate and
the blood was sampled through the right hepatic vein prior to and 30,60,90,120,150 and 180 s after stimulation for defining
the insulin level. A gap of 15 min between every two stimulations was preserved. The tumor would be regionalized in the
corresponding area if the peak value of insulin after stimulation in certain artery reached or higher than 4 times of the base-
line level. Results: Ten cases with insulinoma with the size as 0. 8~2. 0 cm were proved by surgery and pathology. The re-
sults of ASVS were identical to the final diagnosis in 9 cases. In 1 case, peak value couldn’t be obtained due to the location of
tumor at the tail of pancreas,and complete ASVS examination could not be done without stimulating the SAD. Conclusion :
The ASVS test is a safe and accurate technique in the localization of the hyperfunctioning insulinomas in pancreas before
surgery, especially for the small lesion which can not be detected by other imaging modalities.

[Key words] Insulinoma; Angiography; Magnetic resonance imaging

DI RETE I % 20 2 doc W UL D I B 2R B IR L SURR BOR R — PR I RE R RE (6 75 1 R L v A A A O T
B AN IR S AR DA B AN O R, I JRACKRUN U R e R R e A A B A R
AR R 5 2 R B b 255 ik B Whipple IJJE‘E%EE‘J/J\H%-‘%%%E(<1.5cm)E@mﬁm{Eﬁﬁo i
SIBRAE . AR Z BN i R L 2 W LU ) AR R L IIUE A 147 2 BE A 1B B 2508 1) A i
1M 5E AL WU AR A 2R R E A S IRie. 20 @00 BUS TRAF I RCR  BRGE R .

22 90 4FXy Doppman 45 ¥ SEHE (R FH 22 3 ik A

N Rl EF*E
1635 ol 1% AT ¢ ik B I Carterial calcium stimulation #S7
with hepatic venous sampling, ASVS) il & i & & 1Y 1. — %R
EEBE 20000 LD IR IR R AR T A AT & Mayo i R0 912 W bs

o SR B T B AREIR EBEE gl DA I T SOH 2 R A IR R AR %



THCE 2 S BR 2006 45 1 A 55 21 %45 1 ] Radiol Practice,Jan 2006, Vol 21,No. 1 45

oA RE R & AR B OB <40 mg/d1(2. 2 mmol/D ; @ [F]
I IV e & 2R vk =6 nU/ml (43 pmol/D, C ik
W EE =200 pmol/1; @ HEBR M AR % /9 7T BE . £F &
PRUEATEABE SR SEA 10 ], Hh 55 4 ], 24 6 4], 4
i 26~60 %, 42.3 %, A HFH Whipple =8¢
AR 2 PR o O 28 T AR 5 PR, e TE 52 Sy JB &2 3R 08 b 98
KNK0.8~2.0 cm 247, F4 1.3 em, T4 B ELE
ASVS [ AT #5217 B8 CT MR, 2 4 528 75 Fil
A8 3 5 S R R A

2. ASVS #/EH AR

ASVS K & ¥1E A4 9 jiE i Jhth . E =,
FE R BT 45 T 5 V0 4 4 BE TR S 500 mil # ik 1 e 55
R A I DA O S8 L AR OB RE IR O 45 T IR A
B 10 mg LPA T35 LABs IR 3 kR 2E . D Seldinger ¥
3 AT A I8 st Jk R 2 AR S 2 i
B E AR T S SR R E KA . 5 5o i AT
B+ 48 1% 3 ik (gastroduodenal artery, GDA) . % &
i I 3l ik (superior mesenteric artery, SMA) . Jlit 3 ik
it ¥ ( proximal splenic artery, SAP) [ i ¥ (distal
splenic artery, SAD) & 5 . AL 5l K I i A1 s LA JBli K
Bl Ik Sy B A O A 30T S o A 000 Sy 3 i s SR 0 A I
FDK B 1 mal L0 S 5 R0 98 A I A MR U R R A 5 I
Jei 5 10 % 4 2 BERR A5 U 3 ml(f Ca®™ 2 27 mg) il
2 mlAz #ER K ] ATE & WK Sml 43 5IE A LR 58
WKAT WA R TSR R 2~3 ml/s. 430 TS 2
Y5 30.60,90,120,150 A1 180 s F g ik P B MM 1 ml
DA 7 JBR 5 2R+ 2 YR [ B B 6] 2 15 min, {E 7% —
P I TE WO AT HE O B k3 52  5F Ak T T 4 45 )
R A9 25 DA 3k U I 42 0 A B R E L A UE
PE. A 1 AT T IS Bk sk . AR
TBCSHS B 8 ¥ 00 2 LY 1 5 3R 24 & ol TR BB

,;" T

il by AF 5 BT B AR

3. W o ofe

ASV'S 32 FH b 983 240 45 ] 6] 32 400 o 19 IE
Ji I 240 L T 0 J 5 2R A B 700 45 ) IV ) 22 S R
A7 TR L T RE 52 2K A A6 1 3l 1k i 495 500 0 O £E
A JEL A I [R] P 22 70 6 KR ) B B 3R O TR IR . AR
LIRS A BB s A - M I 3R UG L =>4 A R il JB I 3R OK
- BRI S K O R 14 B R A 2l B L bR B T AR
O 19 2 30 I A o 1 JE B X3, 5 5 S DA B B Bk Y R
F14 [ 5 2R W =4 A% ik i J % 2K UK F- o BV L e L e 5
HNUE s 5 TR B FROK O O R B B R 2~ 4 A
I AR % B kS 5 iR 1 A ot AF A 2 32 21 3
K 5 VA (L VR JRE <2 7% 1) S i R % 2R 7K F- o 5 2% gl ik fit
i DX TE BB S A M. R ASVS LS RS TR
T BILAG: £ 45 R BEAT X BT

g R

1. ASVS KA 45 R K 5 T ARk B 45 Rt IR

AL 10 B BRES 1 BIAh, Hoax 9 2 8h ik o 4 ol
VGG o T O 1 5 2R K T X A S T ik 4 A
PLECE D, 3 B4 SMA 45 5l 385 15 5 2 9 FBE 4 3
KB FEAE Y 10. 99.8. 23 Fl 6. 77 4%, $& 7R [ 1o F ik
LR B T2 X, 1 BT 9 3h ik 5 (SAD) H
PRI % BB A (5. 43 %) L 1M 3 o (SAP) 55 3 Wk B 1
RN R AL T R R T AL . 1 B2 SAP 175
K Ja FLR I R KT 3 R (4,95 %) L1 i SAD %
I K5 38 43 WA AE TE H S RN L R 22 GDA ¥R i)
I B — AN YR A 32 78 Ji g8 10 T A4 5 e Sk 22 Ak
1 fl#E SAP J SAD ¥ B K T3 (H 4 fi5 /9 5 g
{E . H LA SAD P4 R 5 K P38 5 (GA 14, 0 %), i
AL F R . 2 i 1 B R E A 1 F GDAL#&7R

R 2101 ——GDA
N o} o SMA
: 5 B —4—SAP
: : élso— ——SAD
S10f
»1
: f_,{%go—
g %60-
» - Ja
"/ 0 1 1 1 | 1 J
30 60 90 120 150 180
(1 b) fif i8] (s)

Bl MAEMBHEBR. © BMAREYTFTHRRKIREZAMNGH:; D BF_HBIRANEHRN LA EY R FHREAR G ot
Tk (35, KA 4 1.5 em; o) S48 A )G 60s 8 B+ =451 3 Mk (GDA) A 3Lk 8 2% 18(7.5 45) . 1 & BE £ 3) ik (SMA)
R B R R IR B A (6. 9 45) M3 Bk 3% (SAP) fe it 3% (SAD) 8 & B UM By F K42 B At &5 3 7 R e T ik,



46 TSRS 2006 48 1 A4R 21 %45 1 ) Radiol Practice,Jan 2006, Vol 21, No. 1

kb Tk . 1 1 GDA R SMA ) i 5 2 6 (14
AR I FAE A4 % R — e LTSk (B D
%1 ASVSEMERRALEFALRAE

o2 ASVS BAE o FA
B DA SMA  SAP  SAD B 4%
1 - — — R E —  HA
2 + + + - Mok Mk
3 - + - - AR AR
4 + + - - AR AR
5 — - - + ME  HAE
6 + — + - Mk Mk
7+ + — — HE HX
8 + — + + MR MA
9 + — — + Mk MRk
10 + + — — Mk Mk

EoH ARG, AR ERFRESG, AN,
2. ASVS 5 HAM AR % J7 25 L4
AL 10 B34 2 F-ARAUESE R R &) 298 . RHif ASVS
W9 B, HA.CT,MRI, N BSA. M%&E &
ASVS X} A2 1 6t 253 Bl O 3/10,7/10,8/10,4/
10,3/10 #1 9/10(F 2),
#2 ASVSHEEMPGEFEREEER

w5l AF CT MRI g? gg ASVS%
1 Mk ME — Mk — —  BRA 0.9
2 AR RAE  — — —  JRk Mk 0.8
3 MR KR AR MR AR AR HR 1.8
4 — MR HR HAR — KR AR 1.5
5 — JRE BE — — BRE MRE 2.0
6 —  MRAR BRIR MRk —  BRAR O BRIR 1.0
T MKk — AR —  — B AR 0.9
8 Mk BE BME — MBE BE WHAE 1.3
9 Mk RAR MRSE MRSk MRk MRk RSk 1.5
10 MRk MRk MRk Bk — Bk Bk 1.2

AR EERA MM RLIE M,
i

i & 2R R R A DL A — IR AR P 43 0 T S
R A5 55 114 e DR 2% B0 B A 6 512 50 5 A6 75 ) B AR A5
LW AR E 712 B BRI T RS AR SR A i T
#<<1.0 cm BYIR & 298 . H A& & . CTMRI, Il 4 i&
S AF T VR R R ME R M Y B AR . AR 2 2 IR
CT FiE 5 MR I R 0 24882 iR A B E
AT T 5 22988 1 A 4 23 B I 32 309 kA /N R J] B 45 4
FR S 6 <1, 0 cm LAV BV 1) Jik 5 98 1) o v 12
WifF A R ARG B 8 F 4 R . 1987 4F Imamura %1
P&t SR FH SR B P 20 K P 3 S0 R VR 3R A Ik BB ot A
2 LLRE 7 W R A 55 . Doppman 45 37 ) it

W
48

IS Y S & - T 1991 4F 8 AR E T R FH 3l ik 9 8 00
JHF 8 DK BB It CASV'S) g A I Jige & 2= 119 J5 ¥ oK 2 012
[ 5% 20 T B T AR R . I JLAFE K [ PN S H G B
FARE Y H g E

1. ASVS A J5i

ASVS & —Fh Ty R M 5 7 7 v, H I A S B 2
] 25 TR 5 T (— AR B 5% 3% 43 WA 390D 43 ) At
BB 4 JL S 32 2Bk P o A T S 24 W i S DA R K [
L 1) 2R g —— P B P JBCL 00 S R OK . i F
I 98 A4 P XoF 465 0 0 AR 1 i 5 3R A b R Y e i )
FEL Ak T AR X 40 TR S 1 T 1 2 00 L, B O R R b
2 2R 5 ZE VR B AR AL A TR 25 S, 28 MR ) it i g ik
N TR A A I B 2R3 A R L I — A e 0 AR i 0
B Bk 436 7 i i A% Y L. B RE B S RS B0 2 B . ASVS
2 IR Bl K 1 5 1 D) Re M AR 2k L R AE AT ASVS HijE
H AT AH R I B 2h Bk 1 52 A B TR 1 Y BR EJRBE
TH MW R . A 10 Fl A 3 B T s 52 e R kR
i 5 2% 96 s kb 55 L DT BH B T M R 1 7

JERRR (2l ko it = B ok A B+ 18 W g ik
(GDA) Jip N5 3l ik (SMAD F1 L 5l ik (SPAD 73 32
Bt Z 41 . Doppman %5 i % T 2l ik 47 45 751 i & i
5. EARMAMG T, % H Wk T Doppman 5 (1 77 %
TS ARAT B KB K s FLUR K M 30 ik 43 Sy 3 i (SAP)
MG (SAD) . N A 5% ~10% B IR 5 298 0 %
PR L rp BT & A I A B8 [ B S o A — I
R T H L& 5 T AR 2% T B T IR 5% % 1 i 4t
R R AR L 5 AR B R FASVS K A 1Y i ] 3L
o kb 3 AR /N, FL R A AR G A Y LR N AR A
RATHF 8 Bk i & . Doppman 4544 i i 7k 2 24 1 —
AR AR — 24y R EAR R . Defreyne 457 4t
T ASVS K 15 Sk R B A R 0 0 A2 1Y BURK B R S
JE 352k 100 Y6 AR 10 SRR A4 R 43 T, D128 W 44 0 AL
FR R S B Ol 7106 R ABAN A 50 Yo 5 X 44 55 b 1) BA 1k
00 15 1 BA 1 T AR 2 R 100 %6 L i R #BAX A 50 % Al
7100, PRI o Al 2 080 8 R 1 R 350 1 43 Sk . AR AL LA
JBE R Bl Bk A 3L 43 AT 1A 3 kI s B K 3 ik A D i
9 2y Jok 2 sty CfR R 3 ik 22 D 8 & K 36, AN = T
Je R 3 T L 7 RS . AR AL o ) 1 R R AT
B Ik 38 v K i A HE B D S R 3R A AU A ol
AV 2R T o 33K A, A 21 H e — A B B Pk ] . 5 LA
A AR AXAT I 3l Ik 30 it 595 790 98 & o 85 7] IR A R vk
AT N R 38 A7 1 2 1) i 98 4 0 K IR 5 I 2%
(48

RIS R WY AR 2 AR5 R X2 f

N
pe



TSz R 2006 45 1 A% 21 £45 1 Radiol Practice, Jan 2006, Vol 21, No. 1 47

g — BT O T4 ) B ) R 4 88K, Doppman 25
N 1 mg/kg S 4, L6 A4 3E 14995 5] A HE A
MBI . B Brown 20 SR A i 71 4 b & 3R 75 HE
JHE S8 5 AT 5 SO I B Y FE B . Defreyne %5 F1 Sung
S TR AR R I A5 R . S U R BE R B
TR A R 1 280 D0 R B, %o 5 3 8 g K, )+ R
IR AR SR o AR 41 2R A% 75 24 R 27 mg ., 25 4 R /)
F S AN ZE 42 L 1 HL A5 i i 56 45

2. ASVS iyt Rt {

% Doppman &5 1) ) W7 b o . B 7E 19 545 7 5
30~60 s JFFf bk P 19 5 2% 0 v T E 1Y 2 A5 R
A2 W7 3 S ARAR G i B 2 (B 38 O SR 4 A5 DA
b FARGI AT A B 7E R [l 43 1t 3 ik 38 & B BT R
AN TR 2 A5 0 VAR L 2B H R B ITORI r B 0
{7 S5 5 1) 3l ik g DX S W A o B OG OR FH I =>4
i S Al A hy 0 T A o X A 4 RE A AR Y. X
B RS LS R 109 2 R, B £ X E ik
T X B S R A v T IR REAAL Y 2 FF FLE SR
SRAEIE W 70 BB AR 3052 3 I B % SR A AR £ e k.
KL JEE 5 B A M 38 A5 RE TG 38 i JR Ak ik 08k 5 R
] BB S B 22 3 Al bk N A R iR R R T B R (i
BT A AN R IR A 2 5%, 2000 4F
5 [ [E 7 PAEWRE B HRGE T A ok 1k i R — 4l
ASVS BF5EGERE . A B8 IZ 0T 58 B9 1) D 36 491 Hoas Wy
FEERN UK. BERTHERGHAE, EHHBF
VIR M2 WA A IR 93, 7% . A 4L BF 5T
HS LA AT I Bl K v 8 R S U AR 4L R R AS-
VS i 54 0 T 90% ., mARA 4 H MRI £
25 55 (80 %) BT /N T 1. 0 om J5 kR (S S AT, &5
KA 3 BlpAE 2 pllsie. WA EFHED NEN
(4 A I 25 A B 2 B A R AR i 0 AT AT
W— B2 W 7. B AT B R AT TR IR A il 1t B3
X JE R I A 1 TR 12 85 6 R Bl TR B IR
AR 9026 LA 1o 128 2 A A AR R ek 2 BH B 7 A3 6 R
Bl FAR W E Bk FE&H ok fum s . OF
RE H A 757 54 BRI A5 88K, R G I K iE
Z QA KA 2 WA G R IR 10026 @ X
i S5 P K R B A 00 L SR R R G EAT
Ko @ FAREE A BE XRESFARSH K
ZE . AL 10 FIE 4 BIHESNSEE TS T T W
PTG A 2 — 2 1 R A& 07 12 W7, BOE 80K 8 &K BE W)
ETFARE EE26 NEEMRE KRG HFAR, L
SRS BR A R 195 3 ™ T J5 AR R I AR i 67 32 A
RE L, i ASVS S M I RE Y £ B R fig o s A ) A

ARG I 45 SRS 32 968 1A TR /I B A S B4 5 T i PR A (AR
. HLER AR (A ) . HAE T MRI M ARR
ANERZAG F A A T 1% AR A KT Tem 1Y JBR 5 208 1
HEBHPEAR =, PG 2B MIRT AT ARy JB & R R R
HITE 00 B9 B 3 5 18 5 J7 0k T ASVS I H 229 b 52
FEB.

SE Lk

[1] Doppman JL,Miller DL, Chang R, et al. Insulinoma: Localization
with Selective Intraarterial Injection of Calcium/[ ] ]. Radiology,
1991,178(1) .237-241.

[2] Grant C. Surgical Aspects of Hyperinsulinemic Hypoglycemial J].
Endocrinol Metab Clin North Am,1999,28(30) :533-554.

[3] Imamura M, Takahashi K, Adachi H,et al. Usefulness of Selective
Arterial Sectin Injection Test for Localization of Gastrinoma in
the Zollinger-Ellison Syndrome[]]. Ann Surg,1987,205(3):230-
239.

(4] AP G AET W9 22 45, 3l RS 700 ) 380 R i, ) JB & 28 iz 12
W Mg 5 FOE L) ). AR R 46K, 1998, 78(3) 1 192-194.

[5] Pereira PL,Roche AJ,Maier GW,et al. Insulinoma and Islet Cell
Hyperplasia: Value of the Calcium Intraarterial Stimulation test
when Findings of Other Preoperative Studies are Negative[ J]. Ra-
diology.1998,206(3) : 703-709.

[6] Brandle M,Pfammatter T,Spinas GA.et al. Assessment of Selec-
tive Arterial Calcium Stimulation and Hepatic Venous Sampling to
Localize Insulin-Secreting Tumours[ ]J]. Clin Endocrinol, 2001, 55
(3):357-362.

[7] Leow MK, Loh KC,Kon WYC,et al. Clinical Utility of Selective
Intra-arterial Calcium-stimulated Hepatic Venous Sampling in Re-
gionalization of Insulinomas: The Singapore Experience[ ]J]. Ann
Acad Med Singapore,2003,32(1):86-91.

[8] Sung YM,Do YS,Shin SW,et al. Selective Intra-Arterial Calcium
Stimulation with Hepatic Venous Sampling for Preoperative Lo-
calization of Insulinoms[J]. Korean ] Radiol,2003,4(2):101-108.

[9] Defreyne L, Moser C,Scheidt,et al. Intraarterial Calcium Stimula-
tion with Venous Sampling Test for Preoperative Localization of
Insulinomas[ J ]. Deutsch Med Wochenschr,1992,117(48);1829-
1837.

[10] Kaplan EL, Rubenstein AH, Evans R, et al. Calcium Infusion:a
New Provocative Test for Insulinomal J]. Ann Surg, 1979, 190
(4):501-504.

[11] Brown CK,Bartletl DL, Doppman JL,et al. Intra-arterial Calcium
and Intraoperative Ultrasonograpgy in the Localization and Re-
section of Insulinomas[]]. Surgery,1997,122(6):1189-1194

[12] Thompson JC, Townsend CM. Endocrine Pancreas in Townsend CM;
Textbook of Surgery (16th Edition) [ M]. Philadelphia PA; WB
Saunders Company,2000. 646-661.

[13] Huai JC, Zhang W, Niu HO, et al. Loocalization and Surgical
Treatment of Pancreas Insulinomas Guided by Intraoperative
Ultrasound[J]. Am J Surg,1998,175(1) :18-21.

s fi H 191 :2005-04-22 &[] H 11 :2005-07-24)





