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Fig. 1 Abdominal enhanced CT showed a low-den-
sity area (arrow) at the root of the celiac artery.
The median arcuate ligament was causing a stric-

ture of the celiac artery.
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Fig. 2 a:Angiography of the celiac artery (side view). Angiography showed a severe stric-
ture at the root of the celiac artery (arrow). The left gastric artery (LGA) was depicted,
however, the common hepatic artery (CHA) was not seen. b: Angiography of the superior
mesenteric artery. The gastroduodenal artery was enhanced through an arcade of the pan-
creatic head. (AIPD:anterior inferior pancreatico-duodenal artery, PIPD:posterior inferior
pancreatico-duodenal artery). The proper hepatic, common hepatic, and splenic arteries
were depicted. White arrows indicate the directions of blood flow.
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Fig. 3 Intraoperative findings. a: The dissection was carried out around the median arcuate
ligament. The forceps was inserted under the median arcuate ligament. b : After cutting
the median arcuate ligament, the CHA, the SPA, and the celiac artery branching from the
abdominal aorta are seen.
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Fig. 4 Intraoperative measurement of blood flow volumes. Arrows indicate the direction of
blood flows. The values indicate flow volumes (ml/min). a : Before cutting the median arcu-
ate ligament. Blood was supplied from the GDA to the PHA and CHA. The flow volume of
PHA was 332 ml/min. b: After clamping the GDA. The direction of blood flow was corrected.
Blood was supplied from the CHA to PHA. However, flow volume of PHA was decreased to
60 ml/min. ¢ : After cutting the median arcuate ligament. Blood was supplied from the CHA
to PHA, while the flow volume of CHA was increased to 180 ml/min. Although the blood of
the GDA was even flown from the SMA, flow volume of the PHA was 325 ml/min. d : After
cutting the median arcuate ligament and clamping the GDA. Blood was supplied from the
CHA to the PHA and the flow volume of PHA was increased to 332 ml/min.
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Fig. 5 Postoperative angiography of the celiac
artery. Although the stricture at the CHA and the
SPA were seen probably due to a vascular spasm,

blood was supplied from the celiac artery to the
CHA, the PHA and the SPA. The direction of
blood flow was corrected.

LN LYETH Y 2ALHFFEN 1T EOM
RIS S nwZ &b Thek 7, MEmnsT
BARFGTH o272 %z 5 b B4 PHE
LIE SN TVBYY, ZD 72, Hirai 5"1E Ap-
pleby T OBZIZ 134712 Doppler US 247\, #&
JFBIIR % W L 72 B O NFBY AR ML 2 #3752 &
DOEFEWZIFHL TV D, REFNIBWTIENRS
REPT 2 OB L 721 62 AR B IR I 13 2 A
WML Zaho72. L L, BB EIIRER 7%
G AR S . 2R R IS REB R
A2 XY WA EIR~N DM DS, B 7 —
r—F%ALTSMA 205 B+ B8k % %M
TAHRTREL TWiz720, ki d 5+
BHER2: S OMBIRA L2720 EZ LN
%, B MR AT E A S O M % MR LAY
WAEEBIOD X 9 BGAIIE, B S ORBIN )
BTS2 4E2HA9H. b L, HHEEE
BROERZIC D MRS A T3 & EZ HNLELEIC
(&, KERA 5 RIRAEFIRZE W27 97 b &
B3 22%L, FERMELENSE27200F
BB LEN DD, AEFTD 552575
LNRWEEIZIE, kO 7T 7 b RE %2 L

JEPEBI IR AR kAR A2 & B 5 + 3B FLIHERE X5 5 PD HiEs e 41% 8%

Tw7z. PDOL) ZETEZEC LT Pl
AT XD 7z o TR ML O ffERE 2 AT HE 2 &
OTRDMETRELTTEZERTNETH.

B, ARCOEFIZ 15 WFILIFRSEHF5E2 (2005
ETH, MR) TRELZ

X

1) Fortner ]G, Watson RC : Median arcuate liga-
ment obstruction of celiac axis and pancreas can-
cer. Ann Surg 194 : 698—700, 1981

2) Britain RS, Marchioro TL, Hermann G et al : Ac-
cidental hepatic artery ligations in humans. Am J
Surg 107 : 822—832, 1964

3) JHM OB, SEIL—ALEA B EIREY
W IEAC X 2 NEREBh IR PA 2 % 8 > 72 BB R 2
WEBR -+ iR VI BR &2 54T L 72 1. H ERSL =5
67 : 2941—2945, 2006

4) Bull DA, Hunter GC, Crabtree TG et al : Hepatic
ischemia, caused by celiac axis compression, com-
plicating pancreatectomy. Ann Surg 217 : 244—
247,1999

5) FRILMER, BSEEmAL, PEOSLREIEIEA © B+ TR
T U B Aty % AT L 2 72 IR R B RS 4A B 1 28 & 1k
I IR ILEE R 0 1 6. HiAAE 38
626—631, 2005

6) Appleby LH : The coeliac axis in the expansion
of the operation for gastric carcinoma. Cancer
6 : 704—707, 1953

7) Thompson NW, Eckhauser FE, Talpos G et al :
Pancreaticoduodenectomy and celiac occlusive
disease. Ann Surg 193 : 399—406, 1981

8) Bull DA, Huter GC, Crabtree TG et al : Hepatic
ischemia, caused by celiac axis compression, com-
plicating pancreaticoduodenectomy. Ann Surg
217 : 244—247,1993

9) Berney T, Pretre R, Chassot G et al : The role of
revascularization in celiac occlusion and pancrea-
toduodenectomy. Am J Surg 176 : 352—356, 1998

10) s —B8, /NPUMCER, 3 HESE ¢ Appleby PRI
B aHE HAh 410 1529—1534, 1986

11) Hirai I, Kimura W, Kamiga M et al : The signifi-
cance of intraoperative Doppler ultrasonography
in evaluating hepatic arterial flow when assessing
the indications for the Appleby procedure for
pancreatic body cancer. ] Hepatobiliary Pancreat
Surg 12 : 55—60, 2005

12) Miyata M, Takao T, Okuda A et al : Pancreati-
coduodenectomy for periampullary cancer associ-
ated with celiac occlusion : a case report. Sur-
gery 103 @ 261—263, 1987



20084F 8 1 43(1593)

A Case of Carcinoma of the Papilla of Vater Accompanied with a Stricture of the Celiac Artery
by the Median Arcuate Ligament

Kiichiro Mogami, Toshiaki Ichihara, Tsutomu Sato, Satoshi Shibata,
Tomokazu Takahashi, Yuki Abe and Yuzo Yamamoto
Department of Gastroenterological Surgery, Akita University School of Medicine

Celiac artery root stricture causes an inherent risk of ischemic liver damage due to insufficient blood flow af-
ter pancreatoduodenectomy (PD). We report a case of carcinoma of papilla of vater accompanied by such a
stricture that was safely resected using ultrasonic blood flowmetry. Preoperative examination showed the
stricture to be due to constriction by the median arcuate ligament. Before cutting the ligament, the blood flow
of the proper hepatic artery (PHA) was entered from the gastroduodenal artery (GDA) and that in the com-
mon hepatic artery (CHA) was also from the GDA. Clamping the GDA reduced the blood flow to the PHA.
After clamping the GDA and cutting the median arcuate ligament, we corrected the direction of blood flow
entering from the CHA into the PHA, and returning the blood flow volume in the PHA to initial values. After
confirming sufficient blood flow in the PHA, we cut the GDA and conducted PD. Intraoperative blood flow vol-
ume measurement was effectively avoided liver damage due to ischemia.
Key words : median arcuate ligament, pancreatoduodenectomy, blood flow volume measurement
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