Case Reports

Portal hypertension secondary to splenic arteriovenous
fistula

Nasser E. Alamri, MD, Bader A. Alhariqi, MD.

ABSTRACT
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Portal hypertension is a common condition in
association with chronic liver disease; however, it
is rarely caused by vascular shunting from splenic
arteriovenous fistula (SAVF). We are presenting a
case of non-cirrhotic portal hypertension due to
SAVE. This condition is usually seen in multiparity
women; however, other causes like trauma or mycotic
infection are reported in the literatures with equal
gender prevalence. Most of the patients present with
gastric and esophageal varices, splenomegaly or upper
abdominal pain. Clinical history and examination
are the first step for diagnosis followed by ultrasound
or contrast enhanced computer tomography. Splenic
arteriovenous fistula must be then confirmed by
selective celiac or splenic arteriography which is the
gold standard tool. The condition is treatable either
surgical ligation or intra-arterial embolization. Due
to less invasive procedure, the later one is more
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favorable in unstable patients. Both procedures have
been reported to be equally successful in managing

SAVE
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plenic arteriovenous fistulas (SAVF) represent a

rare pathological entity that should be suspected
especially in cases of acute portal hypertension not
related to chronic liver disease.’ They may be either
asymptomatic or lead rapidly to the development of
portal hypertension, with a clinical picture of gastro-
intestinal bleeding, diarrhea, ascites or unfavorable
heart failure due to hyperdynamic blood flow state.'?
Rupture of a splenic artery aneurysm (SAA) into the
splenic vein and formation of a fistulous tract between
them consist the underlying pathology. The positive
impact of transcatheter arterial embolization as an
effective alternative to surgical intervention in the
management of such vascular malformations is found
in many literatures,”® and we are also emphasize it.
This article is to emphases on the early diagnosis of the
SAVF and the excellent out come of the endo-vascular
embolization.

Case Report. A 54-year-old lady patient presented
to our hospital with epigastric pain and abdominal
distension. Her first complaintstarted 2 years prior to her
hospitalization. It started with epigastric pain, which was
localized, dull in nature, without other accompanying
symptoms. On first impression, was assumed to be a
peptic ulcer; thus, she was given an appointment for
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workup. She lost to follow up, 2 years later she was
presented to our hospital with the same epigastric pain
and a new symptom of abdominal distention that lasted
for 3 months. Physical examination revealed tense ascites
without stigmata of chronic liver disease with grade
IT abdominal bruit noted in the left upper quadrant.
The results of the laboratory studies were as follows:
hemoglobin: 12.3 g/dl (11.5-16.5 g/dl); white blood
cells: 4.0 x 10°/L (4.0-11.0 x 10°/L); platelet count: 343
x 10°/L (151-355 x 10°/L); alanine aminotransferase:
21 IU/dl (12-31 IU/dl); aspartate aminotransferase,
22 1U/dl (10-45 TU/dl); alkaline phosphatase, 82

Figure 1 - A CT scan shows aneurysmal dilatation of the splenic artery
with arteriovenous fistula communicating the artery with the
vein. Moderate ascites and splenomegaly are seen. Straight
arrow - splenic artery, arrow head - fistula, curved arrow -
splenic vein

1U/dl (45-115 IU/d]); and total bilirubin, 5 umole/L
(2-22 umole/L). Iron studies, a-1 antitrypsin levels,
antinuclear antibody, antimitochondrial antibody,
and viral hepatitis studies were within normal
limits. Endoscopy was carried out and shows grade I
esophageal varicose. The treating physician started the
work-up of the possibility of portal hypertension. A
contrast-enhanced CT scan of the abdomen revealed
enlargement of the splenic vein with several varices in
the splenic hilum, calcification in the wall of splenic
artery aneurysm, moderate ascites, and splenomegaly.
The portal vein was severely enlarged; however, there
was no liver nodularity, fibrosis, or atrophy to indicate
cirthosis. The portal vein and its main branches are
markedly dilated and tortuous. Again, the splenic artery
aneurysm and AVF were seen at the hilum (Figure 1).
An ultrasound revealed that splenic artery was
dilated  throughout its course with mixed colored
signals and measured about 2 cm in diameter. There was
a saccular aneurysm seen at its distal aspect measuring
5 x 3.3 cm in dimension with mosaic appearance by
color Doppler (Figure 2a). There was a short fistula
seen. Vigorous pulsating like venous flow waves was
seen within the splenic vein (Figure 2b). Selective celiac
angiography and super-selective splenic arteriography
with frontal projections were performed. There is a
fistula commutating the tortuous, dilated splenic artery
and aneurysm-like splenic vein (Figure 3a). There was
early opacification of the splenic vein with retrograde
opacification of superior mesenteric and portal veins
(Figure 3b). The fistula was due to atheromatous splenic
artery aneurysm, which is rupturing into splenic
vein. Diagnosis of splenic arteriovenous fistula and
splenic venous aneurysm was made. It was deployed
by 14 mm x 1 c¢m vascular plug amplatzer proximal to

Figure 2 - Color Doppler ultrasound of the splenic arteriovenous fistulas A) A saccular aneurysm seen at its splenic artery with mosaic
appearance by color Doppler. B) Splenic vein shows arterial wave by duplex analysis.
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Figure 3 - Selective angiogram of the splenic arteriovenous fistulas pre- and post- embolization. A) Selected splenic angiogram shows
splenic artery with early fill of splenic vein (straight arrow - splenic artery, arrow head - fistula, curved arrow - splenic vein).
B) Early opacification of the splenic vein with retrograde opacification of superior mesenteric and portal veins (straight
arrow - portal vein, arrow head - superior mesentric vein, curved arrow - splenic vein). C) Post-embolization shows cut off

of distal splenic artery.

Figure 4 - Ultrasound post-treatment shows complete thrombosis of the
aneurysm.

the aneurysm of AV fistula site. Follow up angiogram
showed slow flow (Figure 3c).

Then, another 16mm x 1cm vascular plug amplatzer
was deployed proximally. Follow up angiogram showed
very slow flow through the distal arterial feeding branch
and AV fistula aneurismal sac. After 2 days ultrasound
was carried out and showed that splenic artery aneurysm
had diminished in size and is completely thrombosed
(Figure 4). The splenic vein has lost its arterialized flow.
Patient was finally discharged without any symptoms.
A CT scan was carried out after a month showed
thrombosed splenic artery as well as the splenic vein
and the aneurysmal dilatation at the site of the fistula
(Figure 5). Splenic infarcts were noted in the interval;
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Figure 5 - A CT scan of the abdomen demonstrate 2 amplatz plugs
with thrombosis of splenic artery and vein. (straight arrow -
thrombosed splenic vein, arrow heads - amplatz plugs, curved
arrow - thrombosed splenic artery)

however, most of the splenic parenchyma opacified with
contrast. The ascites has resolved completely.

Discussion. Splenic arteriovenous fistulas may
be due to congenital, traumatic, or infectious causes.
Increased intra-abdominal pressure due to pregnancy,
labor or mycotic infection will increases the risk of
splenic aneurysm rupture and fistula formation. Most
of SAVF occur in multiparous women (80%)."! Fewer
than 100 cases have been reported in the world medical
literature.> The origin of splenic artery aneurysm is
either due to medial wall degeneration caused by
fibrodysplasia, portal hypertension with splenomegaly
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and repeated pregnancy or due to atherosclerosis
as a secondary cause. Although splenic aneurysms
constitute 60% of all visceral aneurysms, SAVFs are
rare and are usually associated with rupture of a splenic
artery aneurysm into the corresponding vein creating
a fistulous tract.>* Some splenic aneurysms are due to
atherosclerotic weakening of the vessel wall, calcific
changes in the aneurysm suggest atherosclerosis as a
secondary, rather than a primary process.’

Symptoms and signs of SAVF are related to portal
hypertension such as splenomegaly (55%), gastric
and esophageal varices (52%), upper abdominal pain,
ascites (35%), and secretory diarrhea.> Other symptom
is machinery-type vascular bruit or systolic murmur,
which may be heard over the epigastrium, left upper
abdomen, left lower chest or left flank and developed
in about one third of the patients.>> Diagnosis is
made by Doppler US which may demonstrate dilated
splenic artery, pulsatile splenic vein, high flow through
the splenic artery and turbulent flow as in our case,*
other modality for diagnosis include CT angiography.
Splenic arteriovenous fistula must be then confirmed
by selective celiac or splenic arteriography which is
the gold standard tool and it will show an elongated,
tortuous splenic artery with early filling of the splenic
vein during the arterial phase, dense opacification of
the splenoportal venous system and an aneurysm-like
splenic vein, those are the characteristic findings of
SAVE? Treating the SAVF is recommended even to
asymptomatic patient to prevent the complication. The
treatment of choice is surgical ligation and excision of
SAVF or intra-arterial embolization. The later one is

more favorable in unstable patient. Both procedures
have been reported to be equally successful in managing
SAVE>® In our presenting case, we treated the patient
with intra-arterial embolization using amplatz plug,
which showed excellent results in the follow up.

Acknowledgment. 7he authors would like ro express their
appreciation to Dr. Ahmed Bahnasi, Radiology Consultant, Riyadh
Military Hospital, Riyadh, Saudi Arabia, for his constructive criticism.
The authors would also like to thank Sultan A. Al Amer, Informatics
Specialist, for his secretarial assistance in the preparation of this
manuscript.

References

1. Siablis D, Papathanassiou ZG, Christeas N, Katsanos K,
Vagianos C. Splenic arteriovenous fistula and sudden onset
of portal hypertension as complications of a ruptured splenic
artery aneurysm: successful treatment with transcatheter arterial
embolization. A case study and review of the literature. World J
Gastroenterol 2006; 12: 4264-4266.

2. Moghaddam MB, Kalra M, Bjarnason H, Vrtiska TJ. Splenic
arteriovenous fistula: successful treatment with an Amplatz
occlusion device. Ann Vasc Surg 2011; 25: e17-¢20.

3. Orrego M, Vargas HE, Balan V, Wells C, Harrison ME, Larson
J, et al. Portal hypertension due to a splenic arteriovenous
fistula: a case report. Dig Dis Sci 2006; 51: 1113-1116.

4. Piscaglia F, Valgimigli M, Serra C, Donati G, Gramantieri L,
Bolondi L. Duplex Doppler findings in splenic arteriovenous
fistula. J Clin Ultrasound 1998; 26: 103-105.

5. Hung CF, Tseng JH, Lui KW, Wan YL, Tsai CC, Shem CH,
et al. Intractable esophageal variceal bleeding caused by splenic
arteriovenous fistula: treatment by transcatheter arterial
embolization. Postgrad ] Med 1999; 75: 355-357.

6. Madsen MA, Frevert S, Madsen PL, Eiberg JP Splenic
arteriovenous fistula treated with percutaneous transarterial
embolization. Eur J Vasc Endovasc Surg 2008; 36: 562-564.

Related Articles

321-323.

El-Essawy MT, Al-Harbi SR. Multiple pulmonary and systemic ectopic emboli following
endoscopic injection sclerotherapy for gastric fundal varices. Saudi Med J 2012; 33:

Moini M, Rasouli MR, Rayatzadeh H. Creation of permanent hemodialysis vascular
access in patients with failed arteriovenous fistula. Saudi Med J 2007; 28: 213-215.

Kadiroglu AK, Sit D, Kayabasi H, Yilmaz Z, Yilmaz E. The association of demographic,
clinical, and thrombophilic factors with the failure of arteriovenous fistula among
hemodialysis patients. Saudi Med J 2005; 26: 1303-1304.

Saudi Med J 2012; Vol. 33 (8) 907

WWW.Smj.org.sa


http://www.ncbi.nlm.nih.gov/pubmed?term=16830391
http://www.ncbi.nlm.nih.gov/pubmed?term=16830391
http://www.ncbi.nlm.nih.gov/pubmed?term=16830391
http://www.ncbi.nlm.nih.gov/pubmed?term=16830391
http://www.ncbi.nlm.nih.gov/pubmed?term=16830391
http://www.ncbi.nlm.nih.gov/pubmed?term=16830391
http://www.ncbi.nlm.nih.gov/pubmed?term=Splenic%20arteriovenous%20fistula%3A%20successful%20treatment%20with%20an%20Amplatz%20occlusion%20device
http://www.ncbi.nlm.nih.gov/pubmed?term=Splenic%20arteriovenous%20fistula%3A%20successful%20treatment%20with%20an%20Amplatz%20occlusion%20device
http://www.ncbi.nlm.nih.gov/pubmed?term=Splenic%20arteriovenous%20fistula%3A%20successful%20treatment%20with%20an%20Amplatz%20occlusion%20device
http://dx.doi.org/10.1007/s10620-006-8016-9
http://dx.doi.org/10.1007/s10620-006-8016-9
http://dx.doi.org/10.1007/s10620-006-8016-9
http://dx.doi.org/10.1002/(SICI)1097-0096(199802)26:2<103::AID-JCU10>3.0.CO;2-N
http://dx.doi.org/10.1002/(SICI)1097-0096(199802)26:2<103::AID-JCU10>3.0.CO;2-N
http://dx.doi.org/10.1002/(SICI)1097-0096(199802)26:2<103::AID-JCU10>3.0.CO;2-N
http://www.ncbi.nlm.nih.gov/pubmed?term=Intractable%20esophageal%20variceal%20bleeding%20caused%20by%20splenic%20arteriovenous%20fistula%3A%20treatment%20by%20transcatheter%20arterial%20embolization
http://www.ncbi.nlm.nih.gov/pubmed?term=Intractable%20esophageal%20variceal%20bleeding%20caused%20by%20splenic%20arteriovenous%20fistula%3A%20treatment%20by%20transcatheter%20arterial%20embolization
http://www.ncbi.nlm.nih.gov/pubmed?term=Intractable%20esophageal%20variceal%20bleeding%20caused%20by%20splenic%20arteriovenous%20fistula%3A%20treatment%20by%20transcatheter%20arterial%20embolization
http://www.ncbi.nlm.nih.gov/pubmed?term=Intractable%20esophageal%20variceal%20bleeding%20caused%20by%20splenic%20arteriovenous%20fistula%3A%20treatment%20by%20transcatheter%20arterial%20embolization
http://dx.doi.org/10.1016/j.ejvs.2008.07.006
http://dx.doi.org/10.1016/j.ejvs.2008.07.006
http://dx.doi.org/10.1016/j.ejvs.2008.07.006

	Title
	Authors
	Affiliation
	ABSTRACT
	Introduction
	Case Report
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	References
	Acknowledgment.

