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Accidental ligation of the hepatic artery or a major branch is considered to be 

rare in gastric resections. However, there is a certain risk when the dissection of 

the hepatoduodenal ligament is difficult, as when it is invaded by a carcinoma, or 

transformed into a scar tissue. Division of the lesser omentum or the left gastric 

artery also involves the risk of severing an aberrant hepatic紅白ry,since the left 

gastric gives off a hepatic branch in more than 15% of dissected cadavers1>4s>55>. On 

the other hand, few cases have been reported of intentional ligation in radical gast-

rectomy4>. The majority of surgeons still accept the traditional concept, first put forth 

by HABERER27>, and modified by NARATH60>, that ligation of the common hepatic artery 

proximal to the gastroduodenal artery may be undertaken, but that of the proper 

hepatic artery distal to the right gastric artery or one of its main branches should 

not be performed for fear of fatal necrosis of the liver. However, the consequences 

of hepatic arterial ligation in human beings are less understood because the number 

of reported cases is still very small, and moreover, they vary greatly with the type 

of operation, underlying disease and treatment. 

In the present paper, six cases of hepatic arterial ligation, intentional or acciden-

ta!, during radical gastrectomies are reported. Their postoperative courses were 

variable with different clinical manifestations, but all survived without lasting 

sequelae. In addition, 36 similar cases are collected from the literature. The factors 

which influenced the outcome are analysed, and some features in man are discussed. 

Report of cases 

CASE 1. A 62-year-old woman had sudtotal gastrectomy for an advanced cancer 

of the stomach causing pyloric obstruction. During dissection of the hepatoduodenal 

ligament the proper hepatic artery was mistaken for the right gastric artery, and 

was severed between the ligatures. No pulsation was felt in the hepatoduodenal 

ligament. 切0.000units of penicillin and 1 gm of chloramphenicol were injected. In 

a subsequent attempt to reconstruct the artery, the right gastric and gastroduodenal 

arteries were divided, and the common hepatic artery was mobilized toward the porta 

hepatis, so as to approximate the proximal arterial stump to the distal one. However, 

repeated efforts at vascular suture were futile because of atheromatous changes in the 

vessel, resulting in further damage to both stumps, which were finally ligated; the 

distal ligature was placed beyond the bifurcation of the artery, so that the right and 
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left hapatic arteries were occluded simultaneously. During this procedure there was 

back flow from the distal stump of the artery; the liver became slightly pale and its 

capsule wrinkled, .but no cyanosis or congestion was noted. The gastrectomy procedure 

was then resumed, with dissection of the lesser omentum up to the esophagocardiac 

junction and division of the left gastric artery at its origin. No further change in 

the gross appearance of the liver was seen before closure of the peritoneum. The 

general condition of the patient remained good throughout the operation. 

After operation she was kept in an oxygen tent, fasted for five days, and given 

heavy doses of broad-spectrum antibiotics, including cephaloridine, aminobenzyl 

penicillin and kanamycin. For the first postoperative week she had pronounc叫
dyspnea and extreme weakness which were aggravated by sitting up in bed or even 

assuming Fowler’s position. She also complained of orthostatic diziness and could 
not stand by the bed until the 13th postoperative day. Other symptoms which 

appeared in the postoperative course included petechiae of the arms, diarrhea, ano・

rexia and increased desquamation of the skin. However, the patient slowly improved 

and was discharged two months after operation. The SGOT on the 1st, 3rd, 7th 

and 14th postoperative days was 40, 106, 40 and 6 units, and the SGPT 18, 26, 40 and 

8 units, respectively. Other liver function studies, including serum protein fraction高

bilirubin, alkaline phosphatase and colloidal reactions, remained normal. The bleedin:宮

time, partial thromboplastin time and thrombocyte count were within normal limits 

on the fourth postoperative day when petechiae were noted on the arms. The 

electrocardiogram showed depressed ST segments and inverted T waves in V1 

through v.・
CASE 2. A 42-year-old woman underwent subtotal gastrectomy for gastric 

carcinoma. During the resection of the stomach the le:::ser omentum was found to 

contain an aberrant left hepatic artery, 1.5 mm in diameter, arising from the left 

gastric artery. Since temporary clamping of this artery produced no gross change 

in the liver, it was divided, together with the lesser omentum, and the left gastric 

artery was also severed close to the celiac axis. The postoperative recovery was 

uneventful. Unfortunately, liver function studies were not done in the immediate 
postoperative period. 

CASE 3. A celiotomy was performed on a 62-year old lean woman who had a 

non tender mass in the left upper quadrant. At operation, the upper half of the 

lesser curvature of the stomach was fixed to the left lobe of the liver, forming a 

firm tumor. There were enlarged lymph nodes along the celiac axis and its branches. 

Subtotal gastrectomy was performed along with regional lymphadenectomy and 

partial resection of the left hepatic lobe. Because of continuous oozing of blood 

from the liver stump the left hepatic artery was ligated at the bifurcation, and the 

liver stump was compressed with a gauze pack which was removed seven days after 

surgery. The peripheral area of the left lobe was cyanotic. Examination of the 

resected specimen revealed an inflammatory tumor with small abscess formation. 

During the first postoperative week she complained of general malaise and occasional 

chest pain with tachycardia and tachypn巴a. The electrocardiograms showed a 

transient depression of the ST segments with inverted T waves in Leads v. and V5. The 
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SGOT and SGPT were 28 and 42 units on the 5th postoperative day, and 19 and 4 units 

on the 9th postoperative day. She developed serum hepatitis after discharge, but the 

liver function tests were completely normal six months after operation. Obliteration 

of the left hepatic artery was confirmed by postoperative celiac angiography (Fig 1). 

a b 

Fig. 1. Celiac angiography (a) before and (b) 36 days after operation. Arrow indicates the 
point of ligation. Postoperatively, the left hepatic artery is obliterated, but the left 
hepatic area is still opacified in the arterial phase. 

CASE 4. A 68-year-old woman underwent total gastrectomy for gastric carcinoma 
and cholecystotomy for cholelithiasis. During the dissection of the lesser omentum, an 

aberrant left hepatic artery 2 mm  in diameter was found to originate from the left 

gastric artery. Both arteries were severed, and the inferior phrenic artery was also 

divided in the course of esophageal mobilization; the triangular ligament was 

preserved. There were areas of cyanosis and congestion in the anterior portion of 

the left hepatic lobe. Tachycardia and tachypnea developed during operation and 

continued postoperatively. On the second postoperative day her pulse rate increased 

to 130 and her respirations to 42 per minute. There was cyanosis of the nail beds, 

and the central venous pressure was 120 mm  of saline. The patient complained of 

a heavy sensation in the chest. Chest films were negative. Electrocardiograms 

revealed depressed ST segments and inverted T waves in Leads V1 through V4. With 

digitalization, chemotherapy and other supportive measures, these signs and symptoms 

disappeared within five days, except for the electrocardiographic findings which did 
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not improve until more than a month later. The SGOT and SGPT values which 
were 216 and 150 units on the first postoperative day fell to 115 and 77 on the 3rd 
day, but rose again to 270 and 114 units on the 5th day. Thereafter, they decreased, 
gradually and were 33 and 13 units on the 25th day. During the first postoperative 
mo平ththe LDH activity remained in the range of 23.3 to 27.5 Hill units; the LDH5 
fr;iction was greater than the LDH, fraction for the first week. The alkaline 
phosphatase, leucine aminopeptidase and cholesterol levels were slightly elevated 
throughout her stay in the hospital, although serum bilirubin remained normal. 
Postoperative celiac angiography revealed the absence of the left branch of the 
proper hepatic artery. 
CASE 5. A 51-year-old man underwent subtotal gastrectomy for carcinoma of 
the stomach. When the lesser omentum was divided close to the liver, a ligature 
slipped off and brisk bleeding occurred from the hepatic stump of the omentum. 
The bleeding artery was immediately identified and religated. It was an aberrant 
left hepatic artery, 2 mm in diameter, arising from the left gastric artery. There 
was no gross change in the liver, and the operation was concluded with the usual 
technique. His postoperative recovery was uneventful. Except for a relative increase 
in LDH5 on the first postoperative day, repeated liver function studies revealed no 
abnormalities. 
CASE 6. A total gastrectomy was performed along with splenecctomy and distal 
pancreatectomy in a 68-year-old man with carcinoma of the stomach. During mobili・ 
zation of the stomach an anomalous hepatic artery 2 mm  in diameter arising from 
the left gastric artery was divided; the latter was severed at its origin. During the 
operation the systolic blood pressue fluctuated between 60 and 140 mm Hg .. For the 
first two postoperative days the patient was agitated and disorientated, but made a 
smooth recovery thereafter. There was an increase in the LDH5 fraction durring 
the first two days. The maximal values of SGOT and SGPT were 75 and 42 units, 
respectively, on the second postoperative day. 

Additional data on these six cases are shown in Table 1. 

Comment 
The six patients reported here had hepatic arterial ligation, accidental or inten・ 
tional, during radical resection of the stomach. All of them survived without lasting 
sequelae, although three had cardiopulmonary complications. In Case 1, efforts at 
arterial reconstruction led to the most extensive dearterization in this series, 
entailing division of all visible arteries in the hepatoduodenal ligament, i.e., the gastro圃
duodenal, right gastric and proper hepatic arteries, both branches of the latter artery 
being ligated also. This error, followed by subtotal gastrectomy, resulted in almost 
total obstruction of the hepatic arterial inflow through the celiac and superior 
mesenteric arteries. The remaining five cases underwent interruption of a left 
heptic artery; One (Case 3) had ligation of the main left branch of the proper hepatic 
artery for bleeding from the liver, and four were subjected to deliberate division 
of the aberrant left hepatic artery, measuring more than 1.5 mm in diameter, which 
constitutes the sole or, at least, main source of arterial blood supply to the left 
lobe of the liver. In Case 4, not only the replaced left hepatic, but also the inferior 
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phrenic artery was severed without grave effect, although the latter artery is regarded 

as the crucial collateral route21i 62l. 

Review of clinical cases (Table 2). A review of the literature dealing with hepatic 

arterial interruption in man was compiled by NARATH60l (6 cases, 1906) ; his nephew, 

NARATH6ll (20 cases, 1916); RrTTER65l (26 cases, 1922); GRAHAM and CANNELL23l (28 cases, 

1933); and more recently by BRITTAIN et al.8l (20 cases after 1933, 19臼）.The early 

authors, eJpecially RrTTER65J attached great importance to the site of ligation as a 

determining factor for the final outcome, and due consideration was not given to 

other factors such as types of operation, underlying diseases and intraoperative or 

postoperative complicationJ. The importance of the latter was stressed later by 

BRITTAIN8> and others17l52l. When cases collected by RnTER65) in 1922 are reanalyzed, it 

is found that of eight patients sub:ected to accidental ligation of the proper hepatic 

artery or one of its branche3 during gastric surgery all died except one whose 

survival was ascribed to the presence of an intact accessory artery. On the other 

hand, four out of six patients survived hepatic arterial ligation during cholecysteひ

tomy. This higher mortality associated with gastric resection may be du・:! partly to 

more extensive division of collateral routes in the dissection of the stomach. However, 

it must be noted that accidental ligation in gastrectomy is unusual except in a very 

difficult dissection which is often accompanied by other operative complications such 

as bleeding (three out of seven fatalities). As pointed out by BRITTAIN8>, such an 

associated complication may be the primary cause of death. In 1921 HoFMEISTER30l 

first reported a case of recovery following ligation of the proper hepatic artery 

during gastric resection for ulcer. Since 1950 there have been an increasing number 

of survivals in spite of more extensive surgery for gastric cancer (EDGECOMBE and 

GARDNER l ?) • ANDREASSE！叫 etal4l, KAJITANI and YAMADA38l, and MIYAZAKI and NAKA57l). 

ANDREASSEN'> resected the celiac axis from its origin to the pancreaticoduodenal artery 

and both branches of the proper hepatic artery during total gastrectomy, splenectomy 

and distal pancreatectomy for gastric carcinoma. The patient recovered without 

lasting damage to the hepatic parenchyma. Recently, more extensive dearterization 

of the liver, not combined with other operative interventions, was attained by 

ALMERsJo et al.3l on seven patients with metastatic cancers of the liver. They 

divided not only the proper hepatic artery, but also the falciform and triangular 

ligaments as well as the lesser omentum and the peritoneal attachment of the right 

lobe; there was only one postoperative death. This improvement in survival rate 

obtained by recent authors and by us can most likely be ascribed to 1) the use of 

antibiotics, 2) advances in techniques of anesthesia and respiratory care, and 3) 

adequate correction of fluid and blood deficits. 

However, there have still been a number of fatal case3 despite the great progr側

in the management of surgical patients. Death has often occurred either in poor-risk 

patients or after extensive surgery. As evidenced by four cases of MoNAFO et al.58l 

and two cases of KARASEWICH and BoWDEN39>, death is the almost invariable result in 

pancreatoduodenal resection, whether the proper hepatic, one of its branches or an 

aberrant hepatic artery is ligated. FRIESEN21J divided thミreplacedleft hepatic artery 
in an esophagectomy through a thoracoabdominal incision for esophageal carcinoma. 
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The patient died in two days, and autopsy revealed infarction of the left lobe of the 

liver. A similar case of fatal necrosis of the left lobe was reported by LuRJE47> who 

ligated an accessory left hepatic artery 1.5 mm  in diameter during gastrectomy 

through a thoracoabdominal approach. APPLEBY5> resected the celiac axis and its 

main branches, preserving the gastroduodenal artery, in en bloc dissection for early 

cancer of the stomach. All of his 13 patients survived this operation. The same 

operation was done on two patients through a thoracoabdominal incision by CLAR阻 11);

both died and had focal necrosis of the liver at autopsy, together with necrosis of 

the gastric remnant in one patient and multiple perforations of the first duodenal 

portion in the other. The preservation of the gastroduodenal artery does not always 

serve as a safeguard against liver infarction. This is evidenced by the cases reported 

by GRAHAM and CANNELL23>, RosENBAUM and EGBERT67>, and TsAGAREISHVILI76>. GRAHAM23> 

ligated the common hepatic artery in a patient with pyloric carcinoma and noted 

irregular areas of necrosis in the left hepatic lobe at autopsy. RosENBAUM66> reported 

hepatic infarction in a patient with liver cirrhosis who died after deliberate ligation 

of the common hepatic artery in association with gastrectomy and vagotomy for 

duodenal ulcer and esophageal varices. A fatal case of liver cirrhosis was also 

reported by TAKAHASHI73l, who ligated the hepatic and splenic arteries in a patient 

who developed ascites after gastrectomy. Even without gastrectomy or other 

operations, MADDEN49> found four fatalities in eight cases of liver cirrhosis, seven of 

which had common hepatic artery interruption with or without simultaneous ligation 

of the splenic artery. BERMAN7> and RIENHOFF64> also reported a mortality rate of about 

30%, following hepatic arterial ligation in their series of 23 cases of cirrhosis of the 

liver. This analysis reveals that the results of hepatic arterial ligation are very 

variable and cannot be predicted from the site of ligation alone. Rather, the 

prognosis seems to be much influenced by the preoperative condition, the extent of 

operation and many other factors. 

Factors influencing the outcome. Since the careful experiments of HABERER21> in 

1905 the majority of authors5>9>34>51> had supported the view that, provided no 

anatomical variations exist, the interruption of hepatic arterial inflow from the 

common hepatic artery as well as retrograde flow through the right gastric and 

gastroduodenal arteries almost always produces extensive necrosis of the liver as a 

direct consequence, with an invariably fatal outcome; Occasional survivals had been 

explained by the anatomical presence of collateral arteries. Some authors州 46)78)' 

however, doubted that interruption of the oxygen supply from the arterial source 

alone could cause necrosis of liver cells, which are nourished by two blood sources, 

and the importance of superimposed factors was emphasized among the causes of 

liver necrosis. 

It has long been known, probably since CoHNHEIM and LITTEN’s report13> that 
hepatic arterial occlusion results in vascular lesions of the liver, not confined to its 

arterial system. The circulatory disturbance thus produced was regarded by some 

authors32>43>45> as an essential factor for parenchymal damage whil巴 others60>51>main-

tained it was secondary to liver cell necrosis. LoEFFLER46> and ealier workers43l, with 

the anatomical point of view that intrahepatic bile ducts and blood vessels were 
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叫

ω由
州
ゆ

四
調
印
ー
却
（
罰
百
品
目
刊
日
油
）

Extensive necrosis of left lobe 

I N…is of r刷 Lobe.Localized 
1 peritonitis. Endarteritis. Anatomical 

I anomaly of he附 cartery 
Left lobe shrunken and partly 
necrotic. Thrombus in hepatic artery 

CASES OF HEPATIC ARTERIAL INTERRUPTION DURING OR AFTER GASTRIC SURGERY 

I Ope凶 on ) Artery Complications 1 Outcome / Note and auto阿 fi凶 ngs

Gastrectomy, jCH, GDj Circulatory collapse Death in 1 Operative bleeding 

pancreatectomyl 3 hrs. 

, Bleeding during gastric dissection. 
! Flabby liver with clear markings, no 

1 macroscopic necrosis. 

Death in 
I 36 hrs. 

I Postoperative bleeding! Death in 
due to LH injury I 16 days 

j Weakness, bronchitis, I Death in 
J fever, abdominal pain,j 11 days 
! jaundice, dyspnea ! 

i Sudden death I Death in 
! I 8 days 

｜…！ Uneventful I Reco 

i PH : Uneventful I Recovery 

CH 1 Fever, tachycardia, I Death in 
: tachypnea, broncho- I 7 days 
l pneumonia, cardiac fai.i 
I lure, pulmonary edema 

I NR 

CH, PH, NR 
GD I 

LH ? 

: RH 

I Gastrectomy 

Gastric 
cancer 

Gastric 
ulcer 

Gastric 
cancer 

47 
M 

M
M
 

Hirschel(Wilm) 
1911珍事

Ritter 
1917キキ

An accessory common hepatic artery 
was present 

PH 

Partial necrosis of left lobe. Bilateral 
bronchopneumonia, pulmonary edema 

j Gastrectomy 

! Gastrectomy 

! Gastrectomy 

Gastric 
ulcer 

66 
M 

58 
F 

Age n 
Sex , uisease 

38 I Gastric 
M cancer 

i Gastric 
: cancer 

! Gastric 
I ulcer 

Holst 
1920* 

Ritter 
1921＊本

Gastric 
ulcer 

Gastric 
cancer 

56 
F 

49 
M 

Hofmeister 
1921本本

Graham 
1930** 
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 NR 

Recovery 

j Death 

Gastric 
cancer 

Gastric 
cancer 

NR 
NR 

NR 
NR 

Koga 
1947ホ

Koga 
1947‘ 
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｜瓦「一一 一一一！＇＞ .！＇.~ j Disease ! Operation 
-, 47 I Gastric I Gastrectomy 
I NR ' cancer ! 

I Gastric I Total gastrec CA. CH 
cancer I tomy, dist) pan-

I createctomy, 
I splenectomy 

Gastric I Gastrectomy 
! cancer J 

Duodenal I Gastrectomy, 
ulcer, liverl vagotomy, 
' cirrhosis ! CH ligation 
with 
! varices 

I Gastric 
J cancer 

Note and autopsy findings 

; Total necrosis of liver. Glomerular 
, atrophy, tubular degeneration. Small 
J necr山 focusin cardは apex

A total of 13 patients were operated 
on by the same procedure without 
mortality or untoward primary inci・
dent with respect to liver 

Oucome 

I Death in 
3 days 

i Recovery 

i Recovery 

-continued 

Complications 

・ Oliguria, coronary 
insufficiency 

NR 

Table 2 

i Artery 

PH 

63 
M 

Author 
Dat~ 

Sato, Kitamura 
1949* 

Appleby 
1949キホ

i GD, PH Pancreatic drainage, I Recovery 
CH , anastomotic leakage. ! 

j Bleeding from GD i 
i i and CH 1 

i Esophagogast『 jCA, CH I Hematemes向jaundice,I Death in 
I recto町， sple- i I a却 t叩II
! nectomy, distal i I 

: pancreatectomy J weakness, dependent 
1 left adrenec- edema, basal pneumo・

i tomy , ! nitis 1 

I To凶 gast悶 ；CA,CH I Vomiti叫 abdominal i Death in 
tomy, splenec- J ! pain, vascular collapse, j 8 days 
i tomy, dis凶 ！ j per巾 ni出 ！
i pancreatectomy 1 J 

Operative bleeding 

Beginning bronchopneumonia and mi・
nimal edema. Splenomegaly, hepato・

! megaly with portal cirrhosis. Hemor-i……mic infarcts of liver 

Yellowish fluid in peritioneal and left 
pleural cavity. Fibrinopurulent mem-
i brane over left liver lobe and diaph-
ragm. Multiple necrotic foci in left 
lobe. Pneumonia. Thrombotic lesion? 
in mitral and aortic valves 

lieus, atelectasis, 
wound dehiscence 

j Hypotension blood I Death in 
oozing, jaundice, fever, I 2 days 
; lethergy 1 

1 s… d~spll;叫 jaun I D回 thin 
dice, peritonitis, I 4 days 
: bronchopneumonia, : 

i left-sided pleuri出 （

PH 

I CH 

H
 
L
 
a
 

Total gastrec-
to my 

J PH and CH were ligated 21 days after 
gastrectomy for bleeding from GD 
stump 

Bronchopneumonia, Necrosis of gastric 
remnant with ulceration. Two areas 
of infarction in right and left lobes 
with liver cell necrosis 

; Gastrectomy. 
' Later, three 
: operations 

I Gastric 
i cancer 

I Gastric 
cancer 

50 
M 

40 
M 

48 
F 

Edgecombe 
1950本本

Tsagareishvili 
1951ネネ

Rosenbaum 
1951キキ

52 
M 

58 
M 

Kajitani 
1953ホ＊

Clarke 
1953＊本

］
戸
田
印

I Infarcti……with multi 
I perforations. Generalized peritonitis. 
I Portal embolism, microscopic liver 
I infarction 

Gastric 
1 cancer 

52 
M 

Clarke 
1953事本
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Note and autopsy findings 

NR NR 
NR 

Melinikov 
1954* 

回
・
冶
・
凶

Death 

Death in 
2 days 

H
 
L
 
a
 

Esophageal! Esophagocar-
cancer, I diac resection 
hyperten-
S!On 

58 
M 

Friesen 
1954＊ホ

抽
加

ω也
拙
噛

山
明

ω
相
（
遇
制
豆
印
有
ベ
油
）

Focal necrosis of liver. Bile peritonitis Death Bile peritonitis aLH? Gastrectomy Gastric 
ulcer 

NR 
NR 

Levin 
1957本

Focal necrosis of left lobe. Bile 
peritonitis 

Small, necrotic foci of liver. Bile 
peritonitis. LG originated from CH 

j Outcome j 

I Death in I PH and S were l刷 ed24 days after 
7 days I gastrectomy for ascites 

I Focal necrosis of Ii附 Bileperitonitis 

Infarction of left lobe with necrosis. 
Questionable infarction of gastric 
fundus. Chronic pyelonephritis 

Table 2 -continued 

＝~~「；I町五~ぷ正至極二i入可盃亙：イ
Takahashi i NR ! Gastric ut-1 Gastrectomy. I PH, S I Oliguria, jaundice, 
1954* ! NR I cer, liver I PH and S i I fever, leucocytosis 

I I cirrhosis i ligation I j 

Gお tr舵

Hypotension, oliguria, 
increased tracheobron-
chial secretion, lower 
abdominal pain, fever. 
azotemia, restlessness 

Death in 
3 days 

Death in 
4 days 

Peritonitis 

l Bile peritonitis 

I NR 

aLH? 

CH 

CA with its three branches was 
resected 

Recovery 

Recovery 

Gastrectomy 

Gastrectomy 

I Go,tce 

I Tota e c 
tomy, splenec-
tomy, distal 
pancreatectomy, 
cholecystectomy 

I Gastric 
cancer 

Intestinal fistula, 
impaired liver function 

aLH 

CA,RH, 
LH,PD 
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38 
F 

48 
F 

I ；~ 
53 

M 

Tsagareishvili 
1958＊ネ

Tsagareishvili 
1959＊本

Kato 
1961本本

Andressen 
1962* 

Necrosis of left lobe. Thrombosis in 
hepatic lobar vein 

CH was anastomosed to SM; Both 
completely obstructed. Intestinal and 
hepatic necrosis 

Death in 
2 days 

Death in 
30 hrs. 

Rapid, feeble pulse, 
dyspnea 

Sudden apnea followed 
by dyspnea and coma 

aLH 

CH,SM 

Totla gastrec-
tomy 

Total gastrec-
tomy, splenec-
tomy, partial 
resection of left 
! hepatic lobe and 
I p…as, chole 
cystectomy 
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1962紳
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1963本＊
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Table 2 -continued 

I Artery I Complications I Outcome I Note and auto附 findings

GD,PH I Biliary and pancreatic I Recovery I Reope凶 ion6 weeks later: Sponta司
drainage I i neo出 obliterationof PH. Liver slightly 

1 ! enlarged, red and soft. Necrosis of gall 

I bladder and common duct 

I Ir叩
! lobes 

I Artery was immediately reconstruc 

Common duct was also injured. 

PH was anastomosed immediately, but 

I was found山叫d山 earslater. 

CH was anastomosed immediately, but 

was found to be occluded 4 years later 

トー

01 
hミ

: Total gastrec-

I tomy 

I Gast 
i choledocho- ! I tions, liver abscess, 

I stomy. L加 i I bilia 
hepatoduodeno- I cholangitis 

｜山my ! I 

I To凶 gast昨 iCH,S I Im附 edliver func・
tomy. I I tions, adhesion ileus 
splenectomy. i 

Relaparotomy I 

* Date of publication ；料 dateof operation; CH, common hepatic; GD, gastroduodenal ; PH, proper hepatic; LH, left hepatic; 
RH, right hepatic ; CA, celiac axis; S, splenic; aLH, aberrant left hepatic; PD, pancreaticoduodenal; SM, superior mesenteric; 

NR, not recorded. 

｜伽k，山mating I Death in 
i hypotension and hyper-1 5 days 

I tension jaundice 
azotemia 

I Uneventful I Recov町

I Recov町

H

H
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I ~：： 1 Di…I Operation 

I~ I 仇uod•o•II G'""" 
M I ulcer 

I Gastric I Gastrectomy 
, cancer 

Author 
Date 

Postlethwait 

1964* 

61 

F 

Monafo 

1965キ

Duodenal I Gastrectomy 

ulcer : 

56 
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Karasewich 

1965** 

Y
 

V
A
 e
 
v
 
o
 
c
 

ρ
U
 
R
 

Bile drinage. Gall 

bladder perforated? 

PH Gastric 

cancer 

56 

M 

Miyazaki 

1968* 

Akovbiantz 

1968* 

Recovery Ulcer 58 

NR 

Akovbiantz 

1968キ
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nourished by the hepatic artery, believed that occlusion of ~the portal branches or 
hepatic vein:; due to necrosis of their walls or thrombosis was the real cause of 
hepatic necro3is. In some instances3叫＇s>pathological changes of the gall bladder or 

biliary canal with consequent bile leakage were a possible cause of death. 
With the advent of antibiotics the concept of the sequence of hepatic dearterization 
underwent a remarkable change. In 1949 MARKOW！τz et al.50> found that, contrary to 

the previous belief, dogs survived hepatic arterial ligation when treated with penicil-

lin. This was explained by the prevention of the intrahepatic proliferation of 
anaerobic organisms which had been blamed for the fatal autolysis of the liver19＞帥）．

The dramatic effect of antibiotics and the importance of bacterial proliferation have 
been confirmed by many investigators10>12>20＞判明間的11>74>.Some of them33>74> believed 

that collateral circulation was of little importance while some other workers20>25>35>52> 

found that its complete interruption was invariably fatal despite antibiotic treatment. 

Almost all of them except SHATTEN71> were of the opinion that clostridial infection 
was responsible for the pathological changes in the liver; TANTURI et al.74> ascribed 
the effect of ligation to clostridial toxin. Release of toxic substance from the 

ischemic or autolyzed liver was also suggested by others同 16）判明 Sincethe human 
liver is usually aseptic22川町 unlikecarnivores' livers which harbor anaerobes, the role 
of bacterial infection in man is not fully understood. Its possibility, however, can 
not be ruled out, since intestinal flora may gain access to the liver via the portal 

vein39人Itis also difficult to evaluate the relative importance of other factors in 

man which have been obtained from experimental studies. 
Some features in man. A survey of human cases subjected to hepatic arterial 

ligation during various operations reveals that extensive liver necrosis at autopsy is 
not so common in man as in experimental animals (dog, cat and rabbit). In some 
fatal cases there was no recognizable necrosis8 l49>5• m> while in a few survivors the 
necrotic liver tissue was found to be sequestrated•0>1町 、 Thus, even before the anti-

biotic era, liver necrosis was not always the cause of death. On the other hand, 
various complications were seen postoperatively or at autopsy, including pneumonia 
的11)23) 39）同町， cardiacinfarction•1> •9i, glomerular or tubular damage39>49>59>, focal necrosis 
of the gastrointestinal canal11>21>25> abdominal abscess and such symptoms as dyspnea, 

tachycardia, oliguria, azotemia and nervous disorders. It is likely that the authors 

regarded many of them as either terminal consequences or as coincidental events so 
that not so much attention was paid to them as to hepatic lesions. However, the 
exact sequence of events, as well as their causal relationship to each other, cannot 

be determined by the autopsy fining alone. Moreover, there is clinical evidence to 

indicate that some complications, though etiologically related to hepatic arterial 

ligation, precede and may contribute to the aggravation of the hepatocellular damage 
found at autopsy. In this respect it is noteworthy that in three of the present six 

cases, the postoperative course was complicated by cardiac or pulmonary manifesta-

tions such as dyspnea, tachycardia, chest pain or cyanosis, while the slight or 

moderate increase in transminase values and the relative increase in the LDH5 fraction 
were the only findings indicating liver cell damage. The electrocardiograms of all 

these cases showed depressed ST segments and inverted T waves in precordial leads, 
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although there was no preceeding episode of hypotension, hypoxia or significant blood 

loss. KrTAMURA41l also noted electrocardiographic changes following accidental hepatic 

arterial ligation in radical gastrectomy and found a microscopic focus of myocardial 

necrosis at autopsy together with extensive necrosis of the liver. MADDEN49l reported 

coronary thrombosis causing sudden cardiac arrest at the end of the operation which 

consisted of hepatic artery ligation for cirrhosis of the liver; No liver necrosis was 

encountered at autopsy. It is tempting to postulate that hepatic dearterization may 

indeed cause systemic changes involving not only the liver but also other organs in 

which circulation is impaired because of vasospasm, thrombosis, embolism or some 

other unknown mechanism. It is possible that some of the unexpected complications 

such as cardiopulmonary disorders, renal insufficiency, gastrointestinal infarction etc. 

which surgeons occasionally encounter after gastrectomy may result from inadvertent 

ligation of the hepatic artery, especially that of an aberrant left hepatic artery. The 

protean manifestations of hepatic arterial ligation are exemplified in the following 

case in which evidence indicates that, in all likelihood, an aberrant left hepatic was 

ligated during the previous gastrectomy, leading to atrophy of the left hepatic lobe. 

CASE 7. A 61-year-old man was admitted to this hospital because of epigastric 

pain, backache, vomiting and chills. Nineteen months earlier, he had had a subtotal 

gastrectomy for an early gastric carcinoma in another hospital. On the fifth post-

operative day he had developed a high fever which had lasted for four weeks with no 

demonstrable focus of infection. During this time pleural effusion was noted on the 

left side. After discharge he had experienced occasional episodes of backache and 

high fever of one week’s duration. Similar symptoms developed on the day of the 

present admission along with tachycardia, hypotension, disorientation and oliguria. 

Blood culture grew Klebsiella. Laboratory studies revealed a leucocytosis with 

neutrophilia, thrombocytopenia and a transient increase in the LDH5 fraction; other 

liver function tests were within normal limits. The amylase values were also normal. 

The patient responded satisfactorily to intensive chemotherapy with amino-

deoxy-kanamycin (Kanendomycin) and other antibiotics. After all the symptoms had 

disappeared, an exploratory laparotomy was performed through the same mid-line 

incision as before. However, the abdominal cavity was not entered until the falciform 

ligament had been divided longitudinally because its hepatic attachment was deviated 

3 cm to the left of the mid-line. This was due to postoperative atrophy of the left 

hepatic lobe which was reduced to one-third of the normal size. This lobe was friable, 

and firmly adherent to the gastric remnant and surrounding tissues from which 

dilated capillaries entered the liver. No other abnormalities were encountered. 

Aberrant hepatic artery from the left gastric artery. Since HALLER’s designation of 

the left gastric artery as“the left gastrohepatic artery" in 1745,28) it has been known 
that this artery may give off a large branch to the liver. In some instances this 

branch may be the sole source of arterial blood supply to the left hepatic lobe, 

replacing the left branch of the proper hepatic artery. According to M1rnELs55l the 

latter variation occurred in 11.5° ~ of 200 cadavers. From the works of AoACH11l (250 

cadavers), LuRJE48l (194 cadavers) and MELLIERE141 ( 200 cases) the incidence of this 

variation is roughly estimated at 12%, 7%, and 11 %, respectively, excluding a few 
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ambiguous cases with ill-defined distribution of the middle hepatic artery. CourNAUD14>, 
who observed intrahepatic arterial distribution in his 96 injection-corosion 

preparations, found that in 16 instances an aberrant left hepatic from the left 
gastric artery supplied either the total area of the left lobe or more extensive areas 

of the liver. MIKHAILOv56>, using a similar mothod, gave a figure of 22% in his 100 

preparations. 
As compared with these figures obtained from the studies of cadavers, the 

frequency with which this artery was encountered and preserved at operation is 
rather low. During the past three and a half years we have had 434 cases of either 

total or subtotal gastrectomy for cancer (16 deaths within one month). An aberrant 
left hepatic was preserved in only nine instances (2%). FRIESEN21> preserved it in 
five out of about 100 patients operated for esophageal or gastric diseases. LuR1E47> 

could preserve it in only seven (l.4%) of his 536 operations for cardiac cancer of the 

stomach. Each of these authors reported a fatal case of liver necrosis resulting from 
accidental division of the artery. Fatal necrosis of the left hepatic lobe was also 
observed by MELJNJKov53l, LEVIN州 andTsAGAREJSHVJLI75> 751. These au th ors and many 
others371附 stressedthe importance of the preservation of this artery. However, all 

of our four patients have survived deliberate severance of an aberrant left hepatic, 
and in none of the fatal cases in our gastrectomy series was hepatic necrosis or 

insufficiency evident, although in some fatalities the cause of death remained obs-
cure. Assuming that the replaced left hepatic arises from the left gastric artery 
in 10%, these results indicate that in no less than 5% this artery may be overlooked 
and divided during operation, but serious complications are rare. 
Moreover, as compared with en bloc resection of the entire lesser omentum and 
left gastric artery along with accompanying lymph nodes, the practice of preserving 
the left gastric arterial trunk and its hepatic branch may decrease the radicality of 

the operation because connective tissue and lymph nodes along the course of these 
arteries are frequently involved by cancerous infiltration and metastasis. Considering 
these points, we believe that an aberrant left hepatic may be sacrificed in good risk 

patients, especially when there is possible involvement of the lesser omentum or 

gastropancreatic fold. Prior to its division, however, the presence of the hepatic 

artery in the hepatoduodenal ligament must be confirmed, and the lesser omentum 
should be temporarily grasped with vascular clamps so as to observe the resulting 

changes in the liver. It is preferable to divide the lesser omentum before it is ligated 
or clamped, because this enables one to evaluate the actual hepatic blood supply via 
the lesser omentum. 

In conclusion, the prognosis of hepatic arterial ligation is generally more favorable 

than was previously believed. Its consequences, however, are very variable and 

cannot be predicted from the site of ligation or the anatomical pattern of hepatic 
blood supply alone. Rather, the patient’s condition, associated operative intervention 
and intraoperative as well as postoperative management play important roles in the 

outcome of the ligation. Therefore, even ligation of the common hepatic artery, 

celiac axis, or an accessory hepatic artery may occasionally be followed by death in 

poor-risk patients with potential impairment of peripheral perfusin, such as those 
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with azotemia, diabetes, liver cirrhosis, dehydration and cardiovascular diseases. 

Summary 

Six cases of hepatic arterial ligation during radical gastrectomies are reported 

with an additional case of probable ligation. All of them have survived. In addition, 

36 reported cases of hepatic arterial ligation associated with gastric surgery are 

reviewed. The present study suggests that hepatic dearterization may produce a 

variety of clinical manifestations and pathological changes which are not confined 

to the liver. The prognosis is more favorable than was previously assumed. It 

depends not only on the site of ligation or the anatomical presence of collaterals 

but, to a great extent, on the patient’s condition, associated operation, management 
and many other factors. The problem of the division of an aberrant left hepatic 

artery is also discussed in detail. 

References 

1) Adachi, B. : Das Arteriensystem der Japaner. Vol. 2. Tokyo, Kenkyusha Press, 1928. 
2) Akovbianz, A., Messmer, B., Cadalbbert, M. and Wirth.W. : Die intraoperative Verletzung 
der A. hepatica. Bull. Soc. Int. Chir., 27 : 324, 1968. 
3) Almersjo, 0., Bengmark, S., Engevik, L., Hafstriim, L. 0., Loughridge, B. P. and Nilsson, L. 
A. V. : Serum enzyme changes after hepatic dearterizaiton in man. Ann. Surg., 167 : 9, 
1968. 
4) Andreassen, M., Lindenberg, J. and Winkler, K. Peripheral ligation of the hepatic artery 
during surgery in norトcirrhoticpatients. Gut, 3 : 167, 1962. 
5) Appleby, L. H. : The coeliac axis in the expansion of the operation for gastric carcinoma. 
Cancer, 6 : 704, 1953. 
6) Behrend, M., Radasch, H. E. and Kershner, A. G. : Comparative results of the ligation of 
the hepatic artery in animals; its application to man. Arch. Surg., 4: 661, 1922. 
7) Berman, J. K. and Fields, D. C. : Advanced atrophic cirrhosis : Present status of hepatic, 
splenic, and left gastric arterial occlusion as an aid in control of its complications. Arch. 
Surg., 68 : 432, 1954. 
8) Brittain, R. S., Marchioro, T. L., Hermann, G., Waddell, W. R. and Starzl, T. E.: Accidental 
hepatic artery ligation in humans. Amer. J. Surg., 107 : 822, 1964. 
9) Cameron, G. R. and Mayes, B. T. : Ligation of the hepatic artery. J. Path. Bact., 33 : 799, 
1930. 

10) Chaw, A. Y. S., Goldbloom, V. 0. and Gurd, F. N. : Clostridial infection as cause of death 
after ligation of hepatic artery. Arch. Surg., 63 390, 1951. 

11) Clarke, J. S. : Hepatic necrosis following celiac artery ligation during gastric resection in 

man. Arch. Surg., 71 : 171, 1955. 
12) Cobb, L. M., Mckay, K. A., Archibald, J. and Markowitz, J. : Clostridial infection of the 
liver in the canine aft巴rligation of the hepatic artery. Canad. J. Surg., 5 : 450, 1962. 

13) Cohnheim and Litten; Cited by Narath (61). 
14) Couinaud, C. Distribution de l’artをrehepatique dans le foie. Acta Anat., 22 : 49, 1954. 
15) Drapanas, T., Becker, D. R., Alfano, G. S., Potter, W. H. and Stewart, J. D. : Some effects 
of interrupting hepatic blood flow. Ann. Surg., 142 831, 1955. 

16) Dvorak, H. J. : liver autolysis in peritoneal cavity of the dog. Proc. Soc. Exp. Biol. Med., 
29 : 431, 1931-1932. 

17) Edgecombe, P. W. and Gardner, C. Accidental ligation of the hepatic artery and its 

treatment. Canad. Med. Ass. J., 64 518, 1951. 
18) Eiselberg, A : Ueber die Magenresektionen und Gastroenterostomien in Prof. Billroths 
Klinik, von Maerz 1885 bis Oktober 1889. Langenbecks. Arch. Klin. Chir., 39 . 785, 1889. 

19) Ellis, J. C. and Dragstedt, L. R. : Liver autolysis in vivo. Arch. Surg., 20 8, 1930. 
20) Fraser, D., Rappaport, A. M., Vuylsteke, C. A. and Colwell, A. R., Jr. : Effects of the 



162 日・外・宝 第93巻第3号昭（和45年7月）

ligation of the hepatic artery in dogs. Surgery, 30 : 624, 1951. 
21) Friesen, S.R. : The significance of the anomalous origin of the left hepatic artery from 
the left gastric artery in operations upon the stomach and esophagus. Amer. Surgeon, 23 : 

1103, 1957. 
22) From, P. and Alli, J. H.: Bacteriologic study of human liver in 100 cases. Gastroenterology, 
31 : 33, 1956. 

23) Graham, R. R. and Cannell, D. : Accidental ligation of the hepatic artery. Report of one 
case, with a review of the cases in the literature. Brit. J. Surg., 20 : 566, 1933. 

24) Grana, L., Saldana, M., Donnellan, W. L. and Swenson, 0. : Immediate and long-term 
effects of acute hepatic ischemia. II. Vascular lesions in experimental liver ischemia. Arch. 
Surg., 97 : 500, 1968. 

25) Grindlay, J. H., Mann, F. C. and Bollman, J. L. : Effect of occlusin of the arterial blood 
supply to the normal liver : An experimental study. Arch. Surg., 62 806, 1951. 

26) Guibe and Herrenschmidt; Cited by Narath (61). 
27) Haberer, H .. Experimentelle Unterbindung der Leberarterie. Langenbecks. Arch. Klin. 
Chir., 78 . 557, 1905. 

28) Haller, A. ; Cited by Michels (55). 
29) Hirschel, G. : Jahresbericht der Heidelberger chirurgischen Klinik fuer das Jahr 1911. 
Bruns. Beitr. Klin. Chir., Suppl. 80 : 49, 1912. 

30) Hofmeister, F. : Unterbindung der Arteria hepatica propria ohne Leberschaedigung. Zbl. 
Chir., 49 : 154, 1922. 

31) Holst, S. F. ; Cited by Ritter (65). 
32) Honjo, K. : Interruption of hepatic arterial flow. Surg. Ther., 7 : 675, 1962. 
33) Horovath, S. M., Farrand, E. A. and Larsen, R. : Effect of hepatic arterial ligation on 
hepatic blood flow and related metabolic function. Arch. Surg., 74 : 565, 1957. 

34) Huggins, C. and Post, J. : Experimental subtotal ligation of the arteries supplying the 
liver. Arch. Surg., 35 : 878, 1937. 

35) Ibrahim, H. and Ageeb, M. :Effects of temporary occlusion of portal vein and hepatic artery 
in normothermic and hypothermic animals. Bull. Soc. Int. Chir., 22 : 76, 1963. 

36) Jefferson, N. C., Hassan, M. I., Popper, H. L. and Necheles, H. : Formation of effective 
collateral circulation following exci針。nof hepatic artery. Amer. J. Physiol., 184: 589, 1956. 

37) Kato, T. Consideration of accessory hepatic artery in gastric surgery. Rinsho to Kenkyu 
(Fukuoka), 39 . 1963, 1962. 

38) Kajitani, T. and Yamada, S .. A survival case of hepatic artery ligation. Rinshogeka (Tokyo), 
9 106, 1954. 

39) Karasewich, E. G. and Bowden, L. Hepatic artery injury. Surg. Gynec. Obstet., 124・1057,
1967. 

40) Kehr, H. ; Cited by Narath (61). 

41) Kitamura, T. and Ogawa, K. : Electrocardiograms in some unusual conditions. Jap. Circ. J., 
13～ 100, 1949. 

42) Koga, M. : Further study on radical operation for gastric cancer. I. Effects of hepatic 
artery division on the liver. Rinsho to Kenkyu (Fukuoka). 24 : 39, 1947. 

43) Langenbuch; Cited by Narath (61). 

44) Levin I. R. ; Cited by Tsagareishvili (76) and Mikhailov (56). 

45) Loeffler, L. : Weitere Untersuchung ueber die Folgen der Unterbindung der Leberarterie. 
Langenbecks. Arch. Klin. Chir., 149 : 370, 1928. 

46) Loeffler, L. : Factors determining necrosis or survival of liver tissue after ligation of 
hepatic artery. Arch. Path., 21 496, 1936. 

47) Lurie, A. S. : Accessory left hepatic artery in surgery of carcinoma of the stomach. 
Khirurgiia (Moskva), 43 : 50. 1967. 

48) Lurje, A. S. : Ueber einige Eigentuemlichkeiten der Varietaeten der Leber-und Blasen’ 
arterien. Mitt. Grenz. Med. Chir., 44 1, 1935. 

49) Madden, J. L. Ligation of the hepatic and splenic arteries in the treatment of cirrhosis 
of the liver. Surg. Gynec. Obstet., 96 : 594, 1953. 



HEPATIC ARTERIA LLIGATION ASSOCIATED WITH GASTRECTOMY 163 

50) Markowitz, }., Rappaport, A. M. and Scott, A. C. : Prevention of liver necrosis following 
ligation of hepatic artery. Proc. Soc. Exp. Biol. Med., 70 : 305, 1949. 

51) Markowitz, J. and Rappaport, A. M. : The hepatic artery. Physiol. Rev., 31 : 188, 1951. 

52) May, E. T. : Observations and management after hepatic artery ligation. Surg., Gynec. 

Obstet., 124・801,1967. 
53) Melinikov, A. V. : Surgical treatment of gastric and duodenal ulcers. Vestn. Khir. Grekov., 
No. 2 : 5, 1954. cited by Mikhailov (56). 

54) Melli色re.D. : Variations des art色reshepatique et du carrefour pancreatique. Classification 

et fr句uence.Depistage arteriographique et opるratoire. Incidences sur la chirurgie du 

pedicule hepatique, !es exer色sespancr昼atiqueet !es greffes de foi et de pancreas. J. Chir., 

95 : 5, 1968. 

55) Michels, N. A. : Variational anatomy of the hepatic, cystic, and retroduodenal arteries. A 

statistical analysis of their origin, distribution, and relations to the biliary ducts in two 
hundred bodies. Arch. Surg., 66 : 20, 1953. 

56) Mikhailov, G. A. : Surgical anatomy of the intrahepatic portion of the left accessory 
hepatic artery. Vestn. Khir. Grekov., No. 1 : 21, 1964. 

57) Miyazaki, I. and Naka, F. : Hepatic artery injury. J. Jap. Surg. Soc., 69 : 665, 1968. 

58) Monafo, W. W., Jr., Ternberg, J. L. and Kempson, R. : Accidental ligation of the hepatic 
artery. Arch. Surg., 92 : 643, 1966. 

59) Mori, W., Masuda, M. and Miyanaga, T. : Hepatic artery ligation and tumor necrosis in 
the liver. Surgery, 59 : 359. 1966. 

60) Narath, A (Albert).: Ueber die Unterbinding der Arteria hepatica. Bruns. Beitr. Klin. Chir., 
65 : 504, 1909. 

61) Narath, A (Alfred). Ueber Entstehung der anaemischen Lebernekrose nach Unterbindung 
der Arteria hepatica und ihre Verhuetung durch arterio・portaleAnastomose. Deutsch. Z. 
Chir., 135 : 305, 1916. 

62) Popper H. L., Jefferson, N. C. and Necheles, H. : Interruption of all arterial blood supply 
to the liver not compatible with life. Experimental study. Amer. J. Surg., 84 : 429, 1952. 

63) Postlethwait, R. W., Hernandez, R.R. and Dillon, M. L. : hepatic artery lesions. Ann. Surg., 
159 . 895, 1964. 

64) Rienhoff, W. F., Jr. and Woods, A. C., Jr. : Re evaluation of ligation of the hep訂正 artery 
for the treatment of complications following intrahepatic disease. Surgery, 43 : 863, 1958. 

65) Ritter, A. : Ueber die Folgen der Ligatur der Arteria hepatica. Beitrag zur Funktionspruef-
ung der Leber. Mitt. Grenz. Med. Chir., 35 : 76, 1922. 

66) Romieu, C. and Brunschwing, A. : Bacteriologic investigation of the human liver. Surgery, 
30 : 621, 1951. 

67) Rosenbaum, D. and Egbert. H. L. : Liver necrosis and death following hepatic artery 
ligation. J. A. M. A., 149 : 1210, 1952. 

68) Ross, J. A. : A hazard of upper abdominal surgery. J. Roy. Coll. Surg. Edinb., 9 138, 1964. 

69) Sato, H. : A case of hepatic artery ligation during radical operation for gastric cancer. J. 
Jap. Surg. Soc., 50 36, 1949. 

70) Shann, H. and Fradkin, W. Z. Liver sequestration after cholecystectomy. Report of case, 

with review of experimental and clinical observations. J. A. M. A., 101 : 829, 1933. 
71) Schatten, W. E. : The particular role of intestinal bacteria in liver necrosis following 

experimental excision of the hepatic arterial supply. Surgery, 36 : 256, 1954. 

72) Socin, A. and Rausch, E. ; Cited by Narath (61). 

73) Takahashi, K. and Matsumoto, T. : Hepatic artery ligation and hepatic insufficiency. J. 
Jap. Surg. Soc., 55 : 457, 1954. 

74) Tanturi, C., Swigart, L. L. and Canepa, J. F. Prevention of death from experimental 

ligation of the liver (hepatic proper) branches of the hepatic artery. Surg. Gynec. Obstet., 
91 : 680, 1950. 

75) Tsagareishvili, A. V. : Accessory hepatic artery from the left gastric artery. Vestn. Khir 
Grekov., No. 1 107, 1956. 

76) Tsagareishvili, A. V. : Variations of the origin of the left gastric artery and their 



164 日・舛・生第39巻第3号（昭和45年7月）

practical significance in gastric resection. Vestn. Khir. Grekov., No. 11 : 104, 1959. 

77) Tuffier, T. ; Cited by Narath (61). 
78) Tygstrup, N., Winkler, K., Mellemgaard, K. and Andreassen, M. : Determination of the 
hepatic arterial blood flow and oxygen supply in man by clamping the hepatic artery 

during surgery. J. Clin. Invest., 41 : 447, 1962. 
79) Wendel, W. : Beitraege zur Chirurgie der Leber. Langenbecks. Arch. Klin. Chir., 95：総7,

1911. 
80) Wolbach, S. B. and Saiki, T. ; Cited by Markowitz (51). 

Addendum 

After this paper was・ recived for publication, 34 additional cases of APPLEBY operation were 
found in the literature, including 19 additional cases reported later by APPLEBY (J. Int. Coll. 
Surg., 34: 143, 1960), one by KAJITANI (Sogoh Igaku, 14: 309, 1957) and 14 by WADA (J. Jap. Surg. 

Soc., 71: 1248, 1970). Recently, we have performed a modified operation in a 73-year-old man in 
which the cardia of the stomach has been spared. 

和文抄録

胃切除に伴う肝動脈結繋.6自験例と36文献例について

天理病院腹部外科

前谷俊三柏原貞夫倉本信二羽白 洗

金沢利定相馬俊臣鄭漢竜

胃切除中t乙肝動脈または肝動脈枝を結殺した6例を

報告した．また再開腹により，最初の胃切除の際肝動

脈枝を結殺したと推定される 1例を合わせて報告し

た．全例回復した. 3例では心肺合併症が最も著明な

症状であり，最後の1例では高熱ど胸水が主症状であ

った．乳酸脱水素の Isozymeを調べた最近の4例で

は， LDH，分屑の一過性増加の方がTrans-aminase

値の上昇よりも明らかであった．

文献から胃切除に関連して肝動脈の遮断された36例

を検討した．また過去の実験成績や自験例に基づいて

肝動脈結主主の死因や臨床像の再検討を行った．その結

果，肝動脈結殺による変化は肝臓に限られず，同時に

心， j姉等全身的な病変を生じ，多種多彩な臨床像を呈

することが少くないことが分った．

その予後は結主主の位置や，解剖学的な副血行路の有

無で決まるものではなく，手術の種類や程度，患者の

状態や管理方法等で大きく左右される．しかし過去に

考えられたよりは一般に良好である．

胃の全摘や斑全摘または噴門部切除の際，左胃動脈

から出るj汗動脈枝を発見して保容する頻度は，解剖学

的に証明される頻度より少い，つまりこの動脈校を見

落して切断することも稀ではないが，大部分は支障な

く経過すると思われる．またこれを切断して胃癌の根

治性を高める方がよい場合もある． しかし稀には胃切

除後の予期せぬ合併広がこの肝動脈枝の切断に起因す

ることもある．


