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 Patient: Female, 64
 Final Diagnosis: Splenic arteriovenous fistula
 Symptoms: Left lower quadrant abdominal pain
 Medication: —
 Clinical Procedure: Coiling embolization
 Specialty: Surgery

 Objective: Rare disease
 Background: Splenic arteriovenous fistula (AVF) is a rare cause of portal hypertension which may manifest with abdominal 

pain, diarrhea, ascites, and/or hematemesis. Fistula formation may be traumatic or spontaneous. Eighty-six 
percent of spontaneous splenic AVFs occur in women, and 55% are associated with a preexisting splenic ar-
tery aneurysm.

 Case Report: A 64-year-old Caucasian female with unremarkable past medical history presented with new onset of left low-
er quadrant abdominal pain and persistent diarrhea. CTA demonstrated dilated mesenteric veins consistent 
with portal hypertension. A 1-cm splenic artery aneurysm associated with a splenic AVF was identified and con-
firmed by celiac angiography.

  The splenic artery was embolized both distal and proximal to and within the aneurysm sac. Completion arte-
riography showed minimal flow throughout the splenic artery, and there was no flow into the splenic AVF.

 Conclusions: Traditionally, splenectomy has been the definitive treatment, but coil embolization has been recently reported. 
Successful coil embolization of a splenic AVF is described. Physicians should be aware of this pathology as an 
etiology of portal hypertension.
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Background

Splenic arteriovenous fistula (AVF) is a rare cause of portal 
hypertension, often presenting with symptoms of abdominal 
pain, diarrhea, ascites, and/or hematemesis [1]. The pathology 
may be identified following traumatic or inflammatory injury 
or may occur spontaneously [1]. The first reported cases in the 
19th century were identified at autopsy [2,3]. For most of the 
20th century, the diagnosis was made during exploratory lapa-
rotomy and later by diagnostic arteriography. Currently, com-
puterized tomographic angiography (CTA) offers a less invasive 
means of diagnosis. Most patients have been successfully treat-
ed by surgical ligation or splenectomy. However, coil emboli-
zation has recently been reported with excellent results [4]. A 
case of spontaneous splenic AVF is reported, which was man-
aged successfully by coil embolization. The patient has con-
sented to the description of her case for this report. Physicians 
should be aware of this uncommon etiology of portal hyperten-
sion, which may be cured with a minimally invasive approach.

Case Report

A 64-year-old Caucasian female with an unremarkable past 
medical history presented with new onset of left lower quad-
rant abdominal pain and persistent diarrhea. The physical 
examination was unremarkable, including a soft, nontender 
abdomen without audible bruit. Preoperative liver function 
studies and hemoglobin were normal. CTA demonstrated 

dilated mesenteric veins consistent with portal hypertension, 
although there was no evidence of splenomegaly or ascites. 
A 1-cm splenic artery aneurysm associated with a splenic AVF 
(Figures 1, 2) was identified and confirmed by celiac angiog-
raphy. Contrast was immediately apparent, communicating 
directly from the splenic artery aneurysm to the splenic vein.

The splenic artery aneurysm and AVF were accessed percuta-
neously through a femoral artery approach with a 6 French 
guiding sheath and occluded by coil embolization with Terumo 
(Somerset, NJ) HydroCoils without complication (Figure 3). The 

Figure 1.  Splenic artery aneurysm (black arrow) and distended 
inferior mesenteric vein (white arrow).

Figure 3. Coil embolization of splenic AV fistula.

Figure 2. Splenic artery aneurysm (orange arrow).
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splenic artery was embolized both distal and proximal to and 
within the aneurysm sac. Completion arteriography showed 
minimal flow throughout the splenic artery, and there was no 
flow into the splenic AVF. Surveillance CT scans at 6 and 12 
months post-procedure confirmed complete occlusion of the 
aneurysm and AVF. There was no evidence of splenic infarction. 
The patient remains asymptomatic 3 years post-procedure.

Discussion

A literature search was conducted for English language re-
ports of splenic AVF over the last 30 years. The bibliography 
of each publication was then inspected for additional reports. 
Publications in a language other than English were excluded 
from this review. Cases of intra-parenchymal splenic arterio-
venous connection were also excluded. Seventy-three publi-
cations were identified describing 85 patients with an aver-
age age of 45 years, 73% of them female.

Twenty-nine patients (34%) with splenic AVF were associat-
ed with prior trauma, upper abdominal surgery, or pancreati-
tis [1,5–32]. One of these patients suffered a splenic arterial 
mycotic embolus associated with valvular endocarditis, which 
created the splenic AVF [32]. Of this group, 15 (52%) were male, 
representing 65% of the total male group. The average age of 
the male patients was 34.7 years, which was significantly less 
than the average age of female patients (50.6 years) associated 
with traumatic origin (P<.020). Fourteen (48%) of the traumatic 
patients were successfully managed by coil embolization. One 
patient received no treatment. The remaining 14 patients under-
went surgical splenectomy or ligation, with a 7.1% mortality rate.

Fifty-six patients (66%) developed a spontaneous splen-
ic AVF [1,33–73], of which 31 (55%) were associated with a 
splenic artery aneurysm ranging in size from 1 to 15 cm in 

diameter. Within this spontaneous origin group, 48 patients 
(86%) were female, with an average age of 48 years, and only 
8 patients (14%) were male, a significant difference (P<.001). 
Twenty-seven females (56%) were found to have a splenic ar-
tery aneurysm associated with the AVF. Four men (50%) had a 
splenic artery aneurysm associated with the AVF; 47 patients 
(84%) were treated with splenectomy with a 4.25% mortality 
rate; 5 patients (9%) were successfully treated with coil em-
bolization (Table 1); 2 patients were identified at autopsy, and 
2 patients were not treated.

Although no patients with splenic AVF managed by endovas-
cular coil embolization were reported to suffer a splenic in-
farction, splenic infarction has been reported rarely after coil 
embolization for splenic artery aneurysm. Presumably, blood 
supply through the short gastric arteries is sufficient to pre-
serve the spleen in most cases. Clearly, embolization of a dis-
tal splenic aneurysm or AVF could result in a wedge-shaped 
partial splenic infarction. Splenic infarction can often be man-
aged nonoperatively, although removal may be necessary for 
persistent pain or evidence of infection.

Conclusions

Splenic AVF is a curable etiology of portal hypertension. 
Although splenectomy can be performed with acceptable mor-
tality, coil embolization may now be considered a first line of 
therapy, with no reported mortality, as long as arterial access 
is possible. Physicians should be aware of this pathology as 
an etiology of portal hypertension.
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Etiology Traumatic Spontaneous

29 (34%) 56 (66%)

Treatment Surgical splenectomy or ligation Surgical splenectomy

14 (48%) 47 (84%)

Coil embolization Coil embolization

14 (48%) 5 (9%)

Sex Male Male

15 (52%) 8 (14%) 50% with splenic artery aneurysm

Female Female

14 (48%) 48 (86%) 56% with splenic artery aneurysm

Table 1. Summary of literature review: Splenic AV Fistula.

388

Garrett H.E. Jr. et al.: 
Coil embolization of spontaneous splenic arteriovenous fistula…

© Am J Case Rep, 2017; 18: 386-390

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



References:

 1. Brothers TE, Stanley JC, Zelenock GB: Splenic arteriovenous fistula. Int Surg, 
1995; 80: 189–94

 2. Stener B: Arterio-venous shunt in the spleen diagnosed before operation. 
Case report. Acta Chir Scand, 1955; 108(5): 344–50

 3. Goodhart JF: Arterio-venous aneurysm of splenic vessels, with thrombosis 
of mesenteric veins and localised acute colitis. Tr Path Soc London, 1889; 
40: 67–70

 4. Madoff DC, Denys A, Wallace MJ et al: Splenic arterial interventions: 
Anatomy, indications, technical considerations, and potential complica-
tions. Radiographics, 2005; 25: 191–211

 5. Campbell D, Geraghty JG, McNicholas MM, Murphy JJ: Delayed presentation 
of traumatic splenic arterio-venous fistula. Ir Med J, 1991; 84(4): 129–30

 6. Cassel WG, Spittel JA, Ellis FH, Bruwer AJ: Arteriovenous fistula of the splen-
ic vessels producing ascites. Circulation, 1957; 16: 1077–83

 7. Hyde GL: Postsplenectomy arteriovenous fistula causing portal hyperten-
sion. J Ky Med Assoc, 1979; 77(3): 113–15

 8. Sarioğlu A, Tanyel FC, Ariyürek M et al: Aneurysmatic arteriovenous fistu-
la complicating splenic injury. Eur J Pediatr Surg, 1996; 6(3): 183–85

 9. Sethi GK, Gonzales G: Splenic arteriovenous fistula: diagnosis and man-
agement. J Kans Med Soc, 1973; 74(6): 224–25

 10. Tada Y, Ueno A, Awane Y: Congenital intrasplenic arteriovenous fistula asso-
ciated with two splenic arterial aneurysms. Jpn Heart J, 1969; 10(6): 561–66

 11. Van Way CW 3rd, Crane JM, Riddell DH, Foster JH: Arteriovenous fistula in 
the portal the circulation. Surgery, 1971; 70(6): 876–90

 12. Thiele BL, Royle JP, Thomas D: Splenic arteriovenous fistula: A report of two 
cases. Vasc Endovascular Surg, 1980; 14(1): 4–8

 13. Zelch JV, Hermann RE: Control of arteriovenous fistula of splenic vessels by 
fogarty catheter. Arch Surg, 1975; 110: 329–31

 14. Kakizawa H, Toyota N, Naito A et al: Super-selective transcatheter arteri-
al embolization of a traumatic splenic arteriovenous fistula. Radiat Med, 
2004; 22(5): 364–67

 15. Crusco F, Antoniella A, Puligheddu C et al: Post-operative splenic arterio-
venous fistula detected with 16-multidetector computed tomography. Br J 
Radiol, 2007; 80(957): e216–18

 16. Saddekni S, Anis KH, Hegazi AA et al: Traumatic complex splenic arterio-
venous fistula causing prehepatic portal hypertension and variceal bleed-
ing: The importance of the diagnosis for the endovascular treatment ap-
proach. Vasc Endovascular Surg, 2014; 48(2): 180–85

 17. Hung CF, Tseng JH, Lui KW et al: Intractable oesophageal variceal bleeding 
caused by splenic arteriovenous fistula: Treatment by transcatheter arte-
rial embolization. Postgrad Med J, 1999; 75(884): 355–57

 18. Garg N, Kalra M, Friese JL et al: Contemporary management of giant renal 
and visceral arteriovenous fistulae. J Endovasc Ther, 2011; 18: 811–18

 19. Moghaddam MB, Kalra M, Bjarnason H, Vrtiska TJ: Splenic arteriovenous 
fistula: Successful treatment with an amplatz occlusion device. Ann Vasc 
Surg, 2011; 25(4): 556.e17–20

 20. Stone HH, Jordan WD, Acker JJ, Martin JD Jr.: Portal arteriovenous fistulas: 
Review and case report. Am J Surg, 1965; 109: 191–96

 21. Raat H, Stockx L, De Meester X et al: Percutaneous embolization of a splen-
ic arteriovenous fistula related to acute necrotizing pancreatitis [letter]. Eur 
Radiol, 1999; 9(4): 753

 22. Madsen MA, Frevert S, Madsen PL, Eiberg JP: Splenic arteriovenous fistula 
treated with percutaneous transarterial embolization. Eur J Vasc Endovasc 
Surg, 2008; 36: 562–64

 23. Keller FS, Rösch J, Dotter CT: Bleeding from esophageal varices exacerbat-
ed by splenic arterial-venous fistula: Complete transcatheter obliterative 
therapy. Cardiovasc Intervent Radiol, 1980; 3(3): 97–102

 24. Gudmundsen TE, Lie M, Ostensen H: Splenic arteriovenous fistula. Case re-
port. Acta Chir Scand, 1988; 154: 603–4

 25. Chen B, Tang C-W, Zhang C-L et al: Melena-associated regional portal hy-
pertension caused by splenic arteriovenous fistula. World J Gastroenterol, 
2012; 18(16): 1996–98

 26. Chait A, Margulies M: Splenic arteriovenous fistula following percutaneous 
splenoportography. Radiology, 1966; 87: 518–20

 27. Bucholz RR: Arteriovenous fistula of the splenic vessels: Report of a case 
following splenectomy. Ann Surg, 1959; 149(4): 590–92

 28. Zec J, Mohorovicić D, Prica M: Lienal arteriovenous fistula as the cause of 
portal hypertension with hematemesis. Lijec Vjesn, 1966; 88(11): 1329–33

 29. Li X, Li H-C, Tang C-W: Endovascular embolization for gastrointestinal bleed-
ing caused by splenic arteriovenous fistula. Chin Med J, 2010; 123(18): 
2616–18

 30. Oguz B, Cil B, Ekinci S et al: Posttraumatic splenic pseudoaneurysm and 
arteriovenous fistula: diagnosis by computed tomography angiography 
and treatment by transcatheter embolization. J Pediatr Surg, 2005; 40(12): 
e43–46

 31. Gartside R, Gamelli RL: Splenic arteriovenous fistula. J Trauma, 1987; 27: 
671–73

 32. Quintiliani R, Ganguli P: Splenic arteriovenous fistula with bacterial endar-
teritis and endocarditis. JAMA, 1970; 214: 727–30

 33. Pietri J, Remond A, Reix T et al: Arterioportal fistulas: Twelve cases. Ann 
Vasc Surg, 1990; 4: 533–39

 34. Trede M, Linder F, Vollmar J, Krumhaar D: Arterio-venous fistula of the por-
tal system. J Cardiovasc Surg, 1969; 10: 254–57

 35. Yadav R, Tiwari MK, Mathur RM, Verma AK: Unusually giant splenic artery 
and vein aneurysm with arteriovenous fistula with hypersplenism in a nul-
liparous woman. Interact Cardiovasc Thorac Surg, 2009; 8(3): 384–86

 36. Williams DB, Payne WS, Foulk WT, Johnson CM: Splenic arteriovenous fis-
tula. Mayo Clin Proc, 1980; 55(6): 383–86

 37. Watson WD, Bonta MJ, Bush CR: Splenic arteriovenous fistula causing mas-
sive ascites: A case report. Angiology, 1986; 37(1): 36–40

 38. von Hellens A: Arteriovenous fistula as the cause of portal hypertension. 
Ann Chir Gynaecol Fenn, 1960; 49: 410–15

 39. Ting IK: A case of splenic arterio-venous aneurysm. Aust NZJ Surg, 1968; 
37(3): 236–39

 40. Siablis D, Papathanassiou ZG, Karnabatidis D et al: Splenic arteriovenous 
fistula and sudden onset of portal hypertension as complications of a rup-
tured splenic artery aneurysm: Successful treatment with transcatheter 
arterial embolization. A case study and review of the literature. World J 
Gastroenterol, 2006; 12(26): 4264–66

 41. Shleapnik M, Shpitz B, Siegal A, Dinbar A: Bleeding esophageal varices and 
portal hypertension caused by arteriovenous fistula of splenic artery. HPB 
Surg, 1990; 3(1): 53–57

 42. Shah VV, Mehtalia SD, Shah KD et al: Splenic arteriovenous fistula: A case 
report. Angiology, 1967; 18(1): 23–27

 43. Schmidt JH, Howard RJ, Herrera MA, Hawkins IF: Splenic arteriovenous fis-
tula with portal hypertension, ascites, and diarrhea. South Med J, 1988; 
81(5): 670–72

 44. Pasternak BM, Cohen H: Arteriovenous fistula and forward hypertension 
in the portal circulation. Angiology, 1978; 29(5): 367–73

 45. Orrego M, Vargas HE, Balan V et al: Portal hypertension due to a splenic 
arteriovenous fistula: A case report. Dig Dis Sci, 2006; 51(6): 1113–16

 46. Miller CH 3rd, Morgan WA, Locher RA: Splenic arteriovenous fistula with as-
cites. Wis Med J, 1975; 74(9): 95–98

 47. McClary RD, Finelli DS, Croker B, Davis GL: Portal hypertension secondary 
to a spontaneous splenic arteriovenous fistula: Case report and review of 
the literature. Am J Gastroenterol, 1986; 81(7): 572–75

 48. Kelekis D, Brountzos EN, Kelekis N et al: Splenic aneurysm with arteriove-
nous fistula. A case report. Hepatogastroenterology, 1995; 42(4): 352–55

 49. Johnston GW, Gibson JB: Portal hypertension resulting from splenic arte-
riovenous fistulae. Gut, 1965; 6(5): 500–2

 50. Hyman AL, McDonald CD: Respiratory alterations in the intensity of the con-
tinuous murmur of splenic arteriovenous fistula. Ann Intern Med, 1971; 74: 
947–49

 51. Galler G, Yim A, Emond JC et al: Splenic arteriovenous fistula. A rare lesion 
causing bleeding, esophageal varices, ascites, and diarrhea. Dig Dis Sci, 
1996; 41(4): 816–19

 52. Furuta Y, Kashii A, Asaoka Y et al: Splenic arteriovenous fistula formation 
due to angiodysplasia in a splenic aneurysm of a patient with liver cirrho-
sis – a report of a case. Gastroenterol Jpn, 1987; 22(3): 374–78

 53. Evans RM: Arteriovenous aneurysm in the spleen. Lancet, 1954; 267(6843): 
846–47

389

Garrett H.E. Jr. et al.: 
Coil embolization of spontaneous splenic arteriovenous fistula…
© Am J Case Rep, 2017; 18: 386-390

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



 54. Dutta U, Bapuraj R, Yadav TD et a: Mesenteric ischemia and portal hyper-
tension caused by splenic arteriovenous fistula. Indian J Gastroenterol, 
2004; 23(5): 184–85

 55. Donovan AJ, Reynolds TB, Mikkelsen WP, Peters RL: Systemic-portal arte-
riovenous fistulas: Pathological and hemodynamic observations in two pa-
tients. Surgery, 1969; 66(3): 474–82

 56. Deshpande A, Wolfson D, Madanick RD: Clinical challenges and images in 
GI. Splenic arteriovenous fistula. Gastroenterology, 2008; 135(1): 329

 57. Curran DH, McCaughan G, Waugh R, Stephen M: Curative treatment of 
bleeding esophageal varices secondary to a splenic arterio-venous fistula. 
Aust NZJ Med, 1984; 14(6): 849–51

 58. Cantarero JM, Llorente JG, Hidalgo EG et al: Splenic arteriovenous fistula: 
Diagnosis by duplex doppler sonography [letter]. Am J Roentgenol, 1989; 
153(6): 1313–14

 59. Arida EJ: Splenic arteriovenous fistula with portal hypertension, varices, 
and ascites. NY State J Med, 1977; 77(6): 987–90

 60. Agrawal A, Whitehouse R, Johnson RW, Augustine T: Giant splenic artery 
aneurysm associated with arteriovenous malformation. J Vasc Surg, 2006; 
44: 1345–49

 61. Strassburg CP, Bleck JS, Rosenthal H et al: Diarrhea, massive ascites, 
and portal hypertension: Rare case of a splenic arterio-venous fistula. Z 
Gastroenterol, 1996; 34(4): 243–49

 62. Barbaros U, Özemir IA, Aksakal N et al: Laparoscopic surgery of the splen-
ic artery and vein aneurysm with spontaneous arteriovenous fistula. Surg 
Laparosc Endosc Percutan Tech, 2013; 23(3): e127–30

 63. Ding P, Li Z, Han X-W et al: Portal, mesenteric, and splenic vein thrombo-
ses after endovascular embolization for gastrointestinal bleeding caused 
by a splenic arteriovenous fistula. Ann Vasc Surg, 2014; 28(5): 1322e1–5

 64. Lomeli LD, Gorospe EC: Successful treatment of portal hypertension from 
splenic arteriovenous fistula by coil embolization followed by splenecto-
my. Ann Gastroenterol, 2013; 26(3): 257

 65. Rroji A, Bilaj F, Qirinxhi D et al: The role of computed tomography in de-
tecting splenic arteriovenous fistula and concomitant atrial myxoma. Am 
J Case Rep, 2014; 15: 176–79

 66. Ibrahim WH, Bassurrah HM: Endovascular management of splenic arte-
riovenous fistula with giant venous aneurysmal dilatation. Ann Vasc Dis, 
2012; 5(4): 439–44

 67. Piscaglia F, Valgimigli M, Serra C et al: Duplex doppler findings in splenic 
arteriovenous fistula. J Clin Ultrasound, 1998; 26(2): 103–5

 68. De Bie J, L’Espérance P: Apropos of a case of portal hypertension due to 
arteriovenous fistula joining the splenic artery and splenic vein. Ann Chir, 
1968; 22(23): 1383–85

 69. Yilmaz C, Nart A, Uslu A, Aykas A: Splenic arteriovenous fistula: An unusu-
al case of portal hypertension primarily diagnosed by color duplex sonog-
raphy. Iran J Radiol, 2010; 7(1): 7–10

 70. Bredfeldt JE, O’Laughlin JC: Portal hypertension secondary to a congenital 
splenic arteriovenous fistula. J Clin Gastroenterol, 1980; 2(4): 355–58

 71. Law S-T, Wong CKK, Chow KC, Loo KT: Splenic arteriovenous fistula: Unusual 
case of portal hypertension complicated with gastric variceal bleeding. J 
Dig Dis, 2012;1 3(10): 549–52

 72. Murray MJ, Thal AP, Greenspan R: Splenic arteriovenous fistulas as a cause 
of portal hypertension. Am J Med, 1960; 29: 849–56

 73. Nissan S, Bar-Maor JA: Bleeding esophageal varices due to splenic arterio-
venous fistula. Am J Gastroenterol, 1971; 55(4): 379–82

390

Garrett H.E. Jr. et al.: 
Coil embolization of spontaneous splenic arteriovenous fistula…

© Am J Case Rep, 2017; 18: 386-390

This work is licensed under Creative Common Attribution-NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


