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Case Report

Transjugular intrahepatic portosystemic shunt
combined interventional embolization for splenic
artery aneurysm with splenic arteriovenous fistula
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Abstract: Splenic arteriovenous fistula (SAVF) with splenic artery aneurysm (SAA) is an extremely rare cause of
portal hypertension. Here, We report a case of 43-year-old man (no evidence of liver disease) with sudden me-
lena, hematemesis and massive ascites because of portal hypertension, which caused by SAVF with SAA. The
paitent cured with the treatment of transjugular intrahepatic portosystemic shunt (TIPS) combined interventional
embolization, which demonstrates that TIPS combined interventional embolization may be a good way for SAVF with
SAA.
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Introduction

Splenic arteriovenous fistula (SAVF) with splen-
ic artery aneurysm (SAA) is an extremely rare
cause of portal hypertension [1]. and can be
cured by open surgery and embolization [2-4].
However, there have been no reports on the
occurrence of relapse after endovascular em-
bolization. Here, we report a case of how to
cure SAVF with SAA which recurrent after endo-
vascular embolization.

Case report

A 43-year-old man was transferred from a local
hospital to our institution in December 2015
because of uncontrolled gastrointestinal bleed-
ing managed conservatively with, endoscopic
hemostasis and blood transfusion. Due to ch-
ronic renal disease, surgery was not an option
of treatment. His past medical history included
a renal transplant 13 years earlier, recurrent
diarrhea one month ago, and no history of
cirrhosis.

On admission, his temperature was 36.4°C,
blood pressure was 119/85 mmHg, pulse rate
was 84 beats per minute, and respiration rate
was 20 breath/min. His symptoms included
melena, diarrhea, vomiting, and slight abdomi-
nal pain. There were no other physical signs
except positive shifting dullness. The results of
laboratory tests were as follows: red blood cell
count 3.34 x 10%L, hemoglobin 94 g/L, plate-
let 288 x 10%/L, white blood cell count 5.45 x
10°%/L, blood urea nitrogen 27.65 mmol/L, and
creatinine 934 pmol/L.

A contrast-enhanced computed tomography
(CT) scan of the abdomen revealed that alarge
splenic artery aneurysmal expansion between
the splenic artery and the dilated splenic vein,
and both the splenic artery and the widened
portal vein were filled with contrast medium in
the arterial phase. The patient also had moder-
ate ascites (Figure 1).

Under local anesthesia and using the Seldinger
technique, a catheter was successfully inserted
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Figure 1. Contrast-enhanced abdominal CT. A: In the arterial phase, splenic artery (black arrowhead) and the wid-
ened portal vein (white arrowhead) are filling contrast-medium. B: A coronal computed tomography angiography
(CTA) demonstrating the splenic artery aneurysmbetween the splenic artery (black arrowhead) and the splenic vein
(white arrowhead).

into the right femoral artery. Selective celiac
and splenic artery angiography showed a large
splenic artery aneurysmal expansion, a dilated
splenic vein and an enlarged portal vein in the
early arterial phase. Combined with the pati-
ent’s history,the patient was diagnosed with
SAVF (Figure 2A).

We successfully deployed six coils (MicroPlex-
18 20 mm/50 cm) at the sites of the SAA using
a micro-catheter. Two coils (MWCE-35-14-8-
NESTER, Cook Medical), one coils (MWCE-35-
14-10-NESTER, Cook Medical), and three coils
(MWCE-35-14-12-NESTER, Cook Medical) were
successively used for embolization at the dis-
tal splenic artery through the catheter. Splenic
arteriography was performed which showed
that there is still a contrast agent through the
splenic vein in the late arterial phase. We then
used gel foam for embolization, and splenic
arteriography showed that the contrast medi-
um from the SAA had flowed into the splenic
vein in the late stage (Figure 2B). Following
endovascular treatment, the patient recovered
well and was discharged without clinical symp-
tom.

Approximately two months later, the patient
returned to our hospital with melena and mas-
sive ascites. Splenic artery angiography showed
that, the splenic artery was occluded, and the
contrast medium flowed through the left gastric
artery and left gastro-omental artery into the
splenic artery and SAA to the portal vein (Fig-
ure 2C). However, there was no space for fur-
ther embolization. Therefore, we decided to per-
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form TIPS with variceal embolization. Five coils
(MWCE-18-14-6-NESTER, Cook Medical), and
two coils (MicroP18 10 mm/30 cm com) were
successively used for embolization of the vari-
cose veins through a micro-catheter. Two stents
(Fluency Plus 10 x 80 mm) were implanted in
the shunt channel after balloon dilation (Figure
2D). During this treatment, the pressure in the
portal vein dropped from 58 cm H,0 to 22 cm
H,O. The patient was free of abdominal symp-
toms at the 7 months follow-up, and the CT
scan and color ultrasound showed unremark-
able results. He will be followed up annually.

Discussion

SAA is an abnormally dilated splenic artery,
measuring more than 1 cm in diameter [5]. The
most frequent comorbidities among SAA pati-
ents have included atherosclerosis, cirrhotic
portal hypertension, multiparity, pancreatitis,
and fibromuscular dysplasia [6-8]. In the pres-
ent case, the etiology of the SAA was unknown,
because of no associated factor was identified
from the patient’s history or imageological
examination.

Splenic arteriovenous fistula (SAVF) can be con-
genital or acquired. congenital SAVF are intras-
plenic and hemangiomatous, and acquired
SAVF are secondary to traumatic, rupture of
splenic artery aneurysm into corresponding
splenic vein, post-splenectomy, post-gastrecto-
my, mycotic infection or Pancreatitis [9-14]. In
our case, after exclusion of other causes, the
SAVF was considered secondary to erosion of
the SAA.
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Figure 2. Digital subtraction angiography. A: The SAA has a diameter of 33 mm and the portal vein is approximately
27 mm; B: After coil embolization, the SAA is developing in the late stage; C: The contrast medium flowing through
the left gastric artery (black arrowhead) and left gastro-omental artery (white arrowhead) into the splenic artery
(curved arrow); D: After Transjugular intrahepatic portosystemic shunt, stent patency and the gastric varices disap-
peared.

SAVF with SAA is rare diseases in the clinic
causing portal hypertension [15]. It is usually
diagnosed in patients with upper abdominal
pain, gastrointestinal bleeding, ascites, diar-
rhea or splenomegaly [16, 17]. However, it can
be completely cured by traditional surgery and
interventional treatment [4, 18]. Due to high
surgical risk, interventional therapy has beco-
me the main treatment for SAVF [19, 20].

Here, we describe the first case of an SAVF
treated by TIPS after interventional emboliza-
tion in a patient with melena and massive asci-
tes. A timely diagnosis is very important before
the treatment. Doppler ultrasound, CT scan-
ning, and splenic arteriography have been used
to diagnose SAVF. In our patient, CT scanning
demonstrated SAVF, and the diagnosis was
confirmed by splenic artery arteriography.

In this case, we used sufficient coils to emboli-
ze the splenic artery aneurysmal expansion
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and splenic artery. However, after two months,
the patient melena developed and massive
ascites. Unfortunately, there are no literature
reports on melena and massive ascites follow-
ing endovascular embolization for SAVF with
SAA. The main cause of portal hypertension in
this patient may have been in complete emboli-
zation of SAVF with SAA or in complete emboli-
zation of the distal splenic artery. Therefore,
the left gastric artery and left gastro-omental
artery flowed through the splenic artery and
SAVF with SAA into the portal vein. Thus mele-
na and massive ascites reappeared and it was
not possible to perform embolization again.
Therefore, we decided to carry out TIPS with
gastric variceal embolization as rescue therapy.
At the 10-month follow-up visit, the patient
showed no symptoms and stent patency.

In order to complete embolization, the following
steps is necessary. Frist, the patient must be
undergo embolization of the proximal splenic
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artery (between the splenic artery aneurysm
and the spleen); and then embolization of the
SAA and main trunk of the splenic artery to
ensure that there is no blood flow. If these
steps are followed, we believe that satisfactory
outcome can be achieved.

In conclusion, we report the first case of SAVF
with SAA treated with endovascular emboliza-
tion which developed after treatment with TIPS.
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