Gastric arterial bleeding
secondary to chronic
occlusion of the splenic artery
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Abstract. The authors present exceptional case of life threatening bleeding from fundic arterial collaterals in
the patient with atherosclerotic chronic occlusion of the splenic artery. Haemostasis was achieved by endosco-
pic injection of n-butyl-2-cyanoacrylate, which was documented by angiography. The course was complicated
by splenic embolism. Recurrence of bleeding was not observed during a nine-month follow-up period. That was
why no splenectomy was performed until now. The case report illustrates that arteries supplying the spleen in
case of splenic artery occlusion can be a source of severe bleeding. These collaterals can be interrupted endo-
scopically with the risk of arterial embolism in the coeliac trunk region.
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Souhrn. Autori prezentuji vyjimecny pfipad Zivot ohroZujiciho krvaceni z arterialnich kolateral ve fundu Zaludku
u nemocného s aterosklerotickym chronickym uzavérem slezinné tepny. Krvaceni se podafilo zastavit endosko-
pickou injekci n-butyl-2-cyanoakrylatu, coZ je dokumentovano angiograficky. Prabéh byl komplikovan emboliza-
ci sleziny. Béhem devitimésicniho sledovani nedos$lo k recidivé krvaceni, proto dosud nebyla provedena sple-
nektomie. Kazuistika doklada, Ze arterialni spojky zajistujici vyZivu sleziny pfi chronickém uzavéru slezinné tepny
mohou byt zdrojem vyznamného Kkrvaceni. Tyto kolateraly mohou byt preruSeny endoskopicky s rizikem arterial-
ni embolizace v povod/ truncus coeliacus.

Klicova slova: uzavér slezinné tepny, krvaceni do traviciho traktu, akrylatové lepidlo, slezinny infarkt, endosko-
pické stavéni krvaceni, aterosklerdza

Gastric varices - abnormal portosystemic collate-
rals in patients with portal hypertension - are a relati-
vely common source of bleeding. In contrast, hae-
morrhage from arterial submucosal collaterals is quite
exceptional.

Case report

A 59-year-old man was admitted to another hospi-
tal with haematemesis and melaena. He had under-
gone renal transplantation one year before admission,
after three years of regular dialysis therapy. The athe-
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rosclerotic process was manifested before by repea-
ted brain strokes and was aggravated by risk factor
accumulation: cigarette smoking, hyperlipidaemia,
arterial hypertension, renal failure and obesity.

On admittance the patient was on beta blockers, 100
mg acetylsalicylic acid, 10 mg prednisone, 500 mg
mycofenolate mofetii and 300 mg cyclosporine A
per day. Repeated upper gastrointestinal endosco-
pies were performed after admittance, submucous
fundic vessels (initially assumed to be varices) were
identified to be a source of bleeding and were treated



Figure 1

Adherent clot (arrow) is seen on the bulky gastric fold
comprising suspected vessel.

Lnouci koagulum (Sipka) je patrné na objemné Zaludecéni Ffase
tvorené suspektni cévou.

Figure 3

Cyanoacrylate was injected at three different places into the
bleeding vessel (arrows). Two hemoclips used for initial control
of bleeding (arrowhead) are seen centrally.

Cyanoakrylat byl endoskopicky aplikovan na tfrech mistech do
krvacejici cévy (Sipky). Hrot uprostfed obrazku oznacuje
hemoklipy pouzité k prvotni kontrole krvaceni.

by injection of 1% polidocanol in an endoscopy unit
elsewhere. Terlipressin was administered and myco-
fenolate was discontinued.

The patient was referred to our hospital for clinical
and laboratory signs of on-going bleeding. On admit-
tance he revealed signs of sympathetic activation - he
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Figure 2

Hemoclip application on the bleeding vessel at gastric fundus
Aplikace hemostatického klipu na krvacejici cévu v zaludeénim
fundu.

Figure 4

Fluoroscopy image after cyanoacrylate endoscopic injection.
Combined submucosal and intravascular application is seen.
Skiaskopicky obraz po endoskopické aplikaci cyanoakrylatu.
Je patrna kombinovana submukézni a intravaskularni aplikace.

was pale, sweaty, but with normal arterial blood pres-
sure and heart rate, with no clinical signs of chronic
liver disease such as hepatomegaly, spider naevi or
palmar erythema. Laboratory examination showed
normocytic anaemia with values of haemoglobin
82 g/L, haematocrit 0.242, prothrombin time
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Figure 5

Contrast CT scan two months after endoscopic injection shows
acrylate with Lipiodol in the stomach wall (white arrow) and
extramurally in the splenic hilum (black arrow). Irregular
contour of the spleen (S) reflects previous splenic infarction.

L - liver, G - stomach partially filled with water.

Na kontrastnim CT snimku dva mésice po endoskopické
aplikaci je patrny akrylat s Lipiodolem ve sténé zaludku (bila
Sipka) a extramuralné v hilu sleziny (¢erna Sipka). Nerovny okraj
sleziny (S) souvisi s pfedchozi embolizaci sleziny. L - jatra,

G - zaludek ¢astecéné vyplnény vodou.

Figure 7

Truncus coeliacus arteriogram. A contrast agent applicated
through catheter highlights the common hepatic artery (CHA),
the proper hepatic artery (PHA), left gastric artery (LGA) and
gastroduodenal artery (GDA) with thickened gastroepiploic
arcade (GEA). Obliterated lienal artery marked with red dashed
lines.

Arteriogram truncus coeliacus. Aplikaci kontrastni latky
katetrem je znazornéna a. hepatica communis (CHA),

a. hepatica propria (PHA), a. gastrica sinistra (LGA)

a a. gastroduodenalis (GDA) se zesilenou gastroepiploickou
arkadou (GEA). Obliterovana slezinna tepna je ozna¢ena
preruSovanymi ¢ervenymi ¢arami.
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Figure 6

Plain CT scan shows calcifications in the wall of coeliac trunk
(arrow) and aorta (A). P - pancreas, S - spleen, L - liver.

Na nativnim CT snimku patrny kalcifikace ve sténé truncus
coeliacus (Sipka) a aorty (A). P - pankreas, S - slezina, L - jatra.

Figure 8

The left gastric arteriogram (LGA) shows thickened arterial
collaterals (arrows) partially closed with acrylate (arrowheads).
Na arteriogramu a. gastrica sinistra (LGA) patrné zesilené
arterialni kolateraly (Sipky) ¢asteé¢né uzaviené akrylatem (hroty).



Figure 9

There was a deep ulcer at the upper third on major curvature
of the gastric corpus. The ulcer was probably caused by
paravascular leak of cyanoacrylate during the application in
terrain of previous polidocanol injection.

Hluboky vied na velké kurvatuie v horni tfetiné zaludeéniho
téla. Vied vznikl nejspiSe v disledku paravaskularni aplikace
cyanoakrylatu v misté predchozi injekce polidokanolu.

1.25 INR, slight creatinine elevation and hydromineral
imbalance. Values of bilirubin, aminotransferases,
alkaline phosphatase, gamaglutamyliransferase were
within normal range.

No signs of actual bleeding were revealed on
endoscopy just after transfer of the patient. Marked
bulky mucosal folds in the fundus were mentioned,
there was ulceration on one of them and signs of pre-
vious polidocanol injection were seen.

Two days later, repeated gastroscopy was perfor-
med for the recurrence of haematemesis and melae-
na. After coagulum removal, the source of bleeding
was localized to the previously identified small ulce-
ration with adherent clot (Fig. 1) and was classified Ilb
in the Forrest scale.

The endoscopist decided to treat the lesion with
fibrin glue (Tissucol Kit Baxter), but after needle
withdrawal spurting pulsatile bleeding appeared and
had to be stopped using haemostatic clips (Olympus)
(Fig. 2).

Mucosal folds were assumed to be shaped by vas-
cular structures and he decided to inject acrylate
glue. Under fluoroscopic monitoring, six doses of
acrylate glue (Histoacryl Braun 0.5 mL) mixed with
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Figure 10
The ulcer seen in Fig. 9 was almost healed within a month.
Vied (na obr. 9) byl po jednom mésici témér zhojen.

oily contrast agent (Lipiodol Ultra - Fluide, Guerbet, in
1:1 ratio) were applied into vessels underlying the
mucosal fold, which the ulcer was located on (Figs. 3
and 4).

The bleeding episode required 11 units of deleuko-
tised resuspended erythrocyte mass and 7 units of
fresh frozen plasma until this procedure, after which
no signs of ongoing bleeding appeared.

Fourteen hours after the acrylate glue injection, the
patient suffered from sharp epigastric pain, ultraso-
nography in contrast with previous ultrasound exami-
nation, demonstrated inhomogenous splenomegaly
with focal embolization lesions in the splenic upper
pole. Analgesics and antibiotics were administered,
subjective complaints, leukocytosis and ultrasono-
graphic finding regressed.

No signs of portal hypertension were found on
Doppler ultrasound, invasive measurement of free
and wedged hepatic venous pressures also gave nor-
mal values - portosystemic gradient was 3 mm of
mercury. Free patent trunk and intrahepatic branches
of the portal vein were visualized during retrograde
carbon dioxide portography, only small reflux to the
splenic vein did not allow assessment of its patency.
Direct portography was not performed with respect to
previous spleen infarction. Computerized tomograp-
hy showed embolization material in the wall of gastric
fundus and also extramurally in the splenic hilum
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(Fig. 5). Truncus coeliacus was intensely calcificated
(Fig. 6). Splenic, mesenteric and portal veins were
patent in the venous phase, unimpaired blood flow in
the coeliac trunk and mesenteric artery was seen in
the arterial phase. The splenic artery could not be
seen.

Coeliac trunk angiography subsequently confirmed
previous suspicions. Not even the splenic artery
stump was filled with contrast agent (Fig. 7). Chronic
splenic artery occlusion was bypassed by huge colla-
terals from the gastroduodenal artery (via gastroepip-
loic and inferior pancreatic artery) and from the left
gastric artery (via short gastric arteries). Interruption
of the last ones by means of previous endoscopic
glue injection was seen (Fig. 8), the radiologist did not
indicate further endovascular treatment. No signs of
arteriovenous fistula were found.

Helicobacter pylori infection was not proved by
rapid urease reaction and we found no laboratory
signs of hypercoagulation state. Follow-up upper
endoscopy found deep mucosal defect (Fig. 9), which
was probably caused by paravascular leak of bucry-
late during the application in terrain of previous poli-
docanol injection. The ulcer healed within a month
(Fig. 10). In the nine-month follow-up period, no signs
of recurrence bleeding were revealed. That is why
splenectomy was not indicated so far.

Discussion

Submucosal arterial collaterals, feeding the spleen
instead of the closed splenic artery, only caused ble-
eding in a few cases described so far in available lite-
rature. Spriggs (15) reported the case of a 31-year-old
man with endoscopic signs of bleeding erosive gas-
tropathy, on whom splenectomy and partial gastrec-
tomy in two steps had to be performed for intractab-
le bleeding. Author guessed the cause to be congeni-
tal absence of the splenic artery, like Durans (5) in
a similar case report. In the paper published by Baron
(1), a 36-year-old patient bled from a peptic lesion
localized subcardially on the small curvature. Neither
endoscopic bipolar coagulation nor rubber band liga-
tion achieved haemostasis. Embolization was indica-
ted, followed by splenectomy with partial devascula-
rization of the great curvature. The author assumed
that the cause of splenic artery occlusion was blunt
abdominal trauma 2 years before the first bleeding
episode.

Aetiology of splenic arterial occlusion is well docu-
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mented by Worthley (18). Elective ligation of distal
splenic artery with splenic conservation was perfor-
med on a 68-year-old woman for an accidentally
found aneurysm 13 years before bleeding. Gastrosco-
py found an adherent clot in the fundus. Angiography
and laparotomy found rich collaterals between the
proximal splenic artery and the short gastric arteries.
Ligation of splenic vessels, the left gastric artery and
the short gastric arteries with subsequent splenecto-
my had to be performed. Prenominat authors did not
refer to any other similar case, neither did we.

Table 1 shows what could cause the absence of
usual splenic arteriogram in the usual location. The
splenic artery can be a branch of the superior mesen-
teric artery, the left gastric artery, the middle colic
artery or even of the abdominal aorta (10). Branching
of hepatolienogastric blood supply is very variable,
a "textbook case" tripus Halleri (trifurcation of truncus
coeliacus in one point) is found in approximately one
quarter of cases.

We can not only come across iatrogenic closure not
only after surgical, but also endovascular procedures.
Indications for splenic artery embolization are: splenic
trauma, aneurysms of the splenic artery and arterio-
venous fistulas, preparation prior to splenectomy,
segmental portal hypertension, splenic artery steal
syndrome following liver transplantation or locoregio-
nal chemotherapy of pancreatic carcinoma. Although
a lot of these procedures are performed, we could not
find any other case of bleeding from arterial collate-
rals after such a procedure but that mentioned above.

Atherosclerotic aetiology of splenic artery occlusion
in our patient is evidenced by coeliac trunk calcifica-
tion in native CT scans, furthermore cigarette smo-
king, hyperlipidaemia, arterial hypertension, renal fai-
lure and obesity together constitute risk factor accu-
mulation. In addition the atherosclerotic process was
proved by CT scan also in intracranial arteries and
manifested as recurrent brain strokes.

Once the splenic artery is not patent, splenic blood
supply is provided through the right gastroepiploic
artery (from the gastroduodenal artery), which in most
cases made anastomosis with the left gastroepiploic
artery on the greater curvature. Apart from other pos-
sibilities (16) (Table 2), there are anastomoses betwe-
en gastric branches of the left gastric artery and the
short gastric arteries, it was in this region that blee-
ding from submucosal arterial collaterals arose.

Acetylsalicylic acid and cortisonoid use, renal



Table 1
Absence of splenic arteriogram in usual location
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Table 2
Collateral blood supply in the case of splenic artery occlusion

alternative location

a. gastroepiploica (a. gastroduodenalis)

congenital absence

aa. gastricae breves (a. gastrica sin.)

atherosclerotic obturation

rami pancreatici (a. gastroduodenalis, a. mesenterica sup.)

thrombotic obturation

retroperitoneal collaterals (a. mesenterica sup. seu inf.)

iatrogenic sealing (surgical or endovascular)

a. lumbalis sin.

insufficiency and arteriosclerosis are ulcerogenic bia-
ses, mycofenolate mofetil can induce upper gastro-
intestinal bleeding as well, peptic lesion above sub-
mucosal arterial collaterals was the source of drama-
tic bleeding.

Since the first endoscopic use of n-butyl-2-cyano-
acrylate injection in late eighties (14), this technique
has become (except the United States) the method of
choice for treatment of bleeding subcardial varices
(2,18), in which it is according to randomized control-
led trials better than rubber band ligation (9) and scle-
rotherapy (11) and is highly effective in haemostasis
of bleeding peptic ulcers (8) and Dieulafoy lesions (3).

Tissue glue based on coagulation proteins, routine-
ly used for the cessation of peptic ulcer bleeding, was
used for the treatment of gastric varices bleeding in
the Datta study (4) with good results in primary hae-
mostasis. In our case, bleeding from the application
site occurred.

Apart from common complications of cyanoacryla-
te injection (paravascular injection, needle sticking in
the varix, needle blockage, adherence of the glue to
the endoscope, rebleeding, pyrexia etc.) (12), embo-
lism to the pulmonary artery branches could happen
during intravariceal application (systemic embolism
occurs only in the presence of right-to-left shunt). On
the other hand, life-threatening embolism to branches
of the coeliac trunk was described during injection to
a non-variceal bleeding source (7, 8, 17). Therapy in
our case was complicated by splenic infarction.
"Post-infarction syndrome" (fever, abdominal pain,
vomiting, adynamic ileus, leukocytosis), which follows
therapeutic embolization (6), did not fully develop.

Summary

This case documents, in correspondence with the
cited authors, that genesis of arterial collaterals in the
stomach wall after the splenic artery occlusion of
various aetiology can evoke haemodynamically signi-

ficant bleeding. Endoscopic treatment by the means
of cyanoacrylate injection seems to be a sufficient
alternative to splenectomy and surgical interruption
of collaterals. Splenic infarction developed as a side
effect of treatment, which points out the risk of arteri-
al embolisms in hepatolienogastric blood supply
during the endoscopic application of n-butyl-2-cya-
noacrylate to a non-variceal source of bleeding.
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