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CASE REPORT
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Objective: Aneurysms of the celiac artery and its visceral branches are more often an incidental finding and can lead to serious 
complications. Many difficulties arise in matters of their treatment due to the rarity of occurrence.

Case presentation: This report describes the rare case of saccular celiac artery aneurysm in a patient with severe cardiac 
comorbidities including history of cardiac surgeries.  Celiac artery aneurysm was treated using the endovascular coiling 
procedure.  We had coil dislocation during procedure, and 2nd attempt of coil embolization of aneurysm was successful. The 
dislocation into femoral artery was treated successfully. Immediate and 1st month follow-up data showed no evidence of 
recanalization and aneurysm enlargement and computed tomography angiography chowed correct position of coil.

Conclusion: Coil embolization is a safe and effective method for the treatment of celiac artery aneurysm in patients with severe 
comorbid conditions. One should be also prepared for possible technical difficulties that were overcome successfully and thus 
making minimal invasive approach in such patients effective.  
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Introduction

Celiac artery aneurysms (CAAs) and its visceral branches 
are more often incidental findings and can lead to serious 
complications. Many difficulties arise in matters of their 
treatment due to the rarity of occurrence. CAAs account for 
only 3.6% to 4% of splanchnic artery aneurysms. Since the 
anomaly was first described in 1745 (1), fewer than 180 cases 
have been reported in the international medical literature. 
Early recognition and intervention are crucial, as the operative 
mortality rate associated with ruptured celiac artery aneurysms 
is 40%, compared to only 5% for non-ruptured aneurysms (2). 
Anatomically, CAAs are classified into two types. Type I CAAs 
located in the main trunk of the celiac artery. Type II CAAs 
located on the branches of the celiac artery (3).

CAAs have a strong tendency to rupture and can have fatal 
complications. The reported mortality after ruptured CAA 
approaches 100%. The overall reported risk for rupture appears 
to range from 10% to 20% (4-5). The majority of patients 
with CAA are symptomatic at presentation, although occult 
asymptomatic aneurysms are more likely to be diagnosed 
radiologically. Rupture occurs in approximately 5% of celiac 
trunk aneurysms ranging from 15 to 22 mm in diameter and 
in 50% to 70% of those that exceed 32 mm in diameter (6-7).

Treatment is strongly recommended for nonruptured celiac 
artery true aneurysms >2 cm, with a demonstrable increase 
in size or associated symptoms in patients of acceptable 
risk due to the risk of rupture. For aneurysms less than 2 cm, 
observation should prevail in stable asymptomatic CAAs or 
those in patients with significant medical comorbidities or 
limited life expectancy. For the elective treatment of CAA 
endovascular intervention is suggested if it is anatomically 
feasible, as well as open surgical. (8). Endovascular treatments 
include coil or glue embolization, percutaneous or open 
thrombin injection, and endovascular stent grafting. After 
endovascular intervention for CAAs, periodic surveillance 
with appropriate imaging studies is necessary. The potential 
for early or late failure, such as growth in sac size or leak, coil 
migration that would require reintervention, requires early 
and serial imaging follow-up (9-13).

This report describes the rare case of saccular celiac artery 
aneurysm treated with endovascular coiling procedure in a 
patient with severe cardiac comorbidity.  

Case Report

A patient, a 66-year-old man, presented with pain in the right 
hypochondrium that was aggravated after eating.  
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Figure 1. Contrast-enhanced CT angiography: Saccular celiac artery aneurysm with thrombus along the wall (axial).

Figure 2. Non contrast-enhanced CT angiogarphy: Saccular celiac artery aneurysm with wall calcification (axial).

The symptoms had been presenting for about two months, 
and an abdominal ultrasound revealed a pancreatic cyst.

However, a computed tomography angiography (CTA) 
subsequently diagnosed an aneurysm of the celiac artery. 
The patient had several comorbidities including atrial 
fibrillation, hypertension, and dilated cardiomyopathy, for 
which he received treatment with beta-blocker - bisoprolol, 
statin - atorvastatin, mineralocorticoid receptor antagonist 
- spironolactone, angiotensin-converting enzyme inhibitor - 
perindopril, and new oral anticoagulant – dabigatran. He had 
history of mitral and tricuspid valve annuloplasty - performed 
in 2020. The patient is a smoker but does not have a history of 
alcohol abuse.

Computed tomography angiography

The patient underwent CTA. A saccular aneurysm of the celiac 
trunk measuring 29 x 18 x 21 mm was observed. The aneurysm 
walls exhibited signs of calcification and thrombosis (Fig. 1, 2).

Angiography data and coiling procedure

After general consultation with vascular surgeons, obtaining 
informed consent and preparing the patient, an endovascular 
coiling procedure was performed following angiography. 
Local anesthesia was administered, and the right brachial 
and right common femoral arteries were punctured with 6 Fr. 
introducers. Intra-arterial administration of 5000 IU of heparin 
was performed to prevent thrombus formation. The abdominal 
aorta and celiac artery were selectively catheterized. On the 
series of angiograms, a saccular aneurysm with dimensions of 
12mm x 15mm x 22mm was observed at the ostium of the 
celiac artery. The diameters of the aneurysm neck and celiac 
artery were comparable (approximately 7mm). No visible 
pathology was found in the splenic artery, common hepatic 
artery, or left gastric artery (Fig. 3).
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Figure 3. Selective angiography of celiac artery: 1 - celiac artery, 2- saccular aneurysm, 3- splenic artery, 4- left gastric 
artery, 5- common hepatic artery.

Figure 4. Coil dislocation into the celiac artery with followed migration into the splenic artery.

The dual access was selected for the treatment procedure 
using Judkins Right 5 and 6 French guiding catheters. Initially, 
Nester Embolization Coil with a size of 8 mm (Cook Medical, 
USA) was selected for embolization, which was inserted 
through the catheter. The placement of the coil caused 
difficulties and subsequently dislocation into the celiac artery 
with followed migration into the splenic artery occurred. There 
were multiple attempts to extract the displaced coil using the 
Amplatz Goose Neck Snare Kit 10 mm (EV3, Inc., USA) with the 
assistance of coronary balloon, but tightening the coil into 
the catheter led to its dislocation into the right deep femoral 
artery (Fig.  4).

For the second attempt at embolization, we chose a 6 mm 
Hydro Fill Helical coils (MicroVention, Inc., Terumo, USA), which 
we installed using a Headway 21 Microcatheter (MicroVention, 
Inc., Terumo, USA). After repeated angiography, we confirmed 
the occlusion of the aneurysm cavity, optimal position of the 
coils, and the absence of other branches damage (Fig. 5). At 
the final stage of the procedure, we removed the migrated 
coil from the deep femoral artery using contralateral access 
and the above-described Snare Kit 10 mm.
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Figure 5. Selective angiography of celiac artery.  Optimal position of the coils

Figure 6. CT angiography showed an adequate position of the coils inside the aneurysm

Figure 7. After 1-month of follow-up,  color Doppler ultrasound showed stability of the celiac artery aneurysm cavity

Follow-up data

Three days later, CT angiography revealed that the coils were 
adequately positioned within the aneurysm, the aneurysm 
cavity was thrombosed, and there were no leaks (Fig. 6). 
Patient was discharged on medical therapy he was prescribed 
before procedure.

After the 1-month follow-up, color Doppler ultrasound showed 
that the aneurysm remained stable with no enlargement or 
recanalization (Fig. 7). Unfortunately, the patient refused the 
proposed control CTA.
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Discussion

Endovascular treatment approaches have low procedural 
morbidity and mortality and are the most preferred 
for anatomically suitable visceral aneurysms (14). The 
recanalization rates after endovascular intervention were 18% 
and 30%, respectively, in two reported series (15-16). To assess 
the origin, shape, position, and anatomical features of CAAs, 
several methods of invasive and non-invasive diagnostics 
are recommended for visualization. Authors also noted that 
regular follow-up with duplex ultrasound or CT is necessary for 
patients with visceral aneurysms treated by embolization (17). 
Among other things, invasive diagnostics make it possible to 
clarify the quality of blood flow in terms of possible collateral 
branches, especially if a procedure is planned. In treating CAA, 
to determine the need for revascularization or sparing of the 
celiac artery and its branches, there is a necessity of evaluating 
the status of the superior mesenteric artery, gastroduodenal 
artery, and other relevant collateral circulation, which must 
be carefully documented on preoperative CT angiography 
or angiography. However, the usage of contrast medium 
diagnostics in the case of patients with renal insufficiency is 
variable.

In our case, in addition to the ultrasound study, which 
showed erroneous information (pancreatic cyst), we used 
contrast methods of study such as CT angiography and 
preoperative selective angiography. This made it possible to 
clarify the diagnosis and plan the endovascular intervention 
procedure. Also, the patient had severe cardiac pathologies  
and underwent cardiac surgeries in the past, as well as he 
has the need for anticoagulant therapy. It should be noted, 
that the therapy used before the procedure was left after. 
Endovascular coil embolization was performed in our case 
successfully, though we had coil dislocation during procedure 
into celiac artery, splenic artery and further into femoral 
artery, complication that was overcome with success. The 
2nd attempt of coil embolization was successful.  Control 
CT angiography after procedure showed correct placement 
of coil. Immediate and 1st month follow-up data showed no 
evidence of recanalization and aneurysm enlargement.

The advantages of endovascular interventions over open 
surgeries include rapid postoperative rehabilitation, reduced 
hospital stay, accessibility for patients with severe concomitant 
diseases, avoiding local complications, and multi-stage 
treatment.

Conclusion 

Coil embolization is a safe and effective method for the 
treatment of celiac artery aneurysm in patients with severe 
comorbid conditions. However, this rare case of endovascular 
treatment for a saccular celiac artery aneurysm requires 
further observation, especially given the patient's serious 
cardiac pathology, which increases the risks of potential 
recanalization and subsequent aneurysm enlargement. 

Despite the possible technical challenges during procedure 
for which the team must be prepared, we believe that 
the minimally invasive approach taken in this case was 
appropriate.

Take home message: Use of proper diagnostic methods to 
locate CAA and planning the invasive procedure, readiness 
to overcome possible technical difficulties during coil 
embolization are necessary for successful endovascular 
management of rare condition as CAA. 

Ethics: Informed consent was obtained from  
patient before all procedures. 

Peer-review: External and internal 

Conflicts of interest: None to declare

Authorship: N.V. B., S.D.C, M.Yu.G., F.N.K, A.V.A.,  
B.M.D., K.V.A, M.V.G. equally contributed to patient`s 

management  and  manuscript preparation  

Acknowledgement and funding: None to declare 

References

1. Lancissii GM. De motu cordis et aneurysmatibus opus 
humum. Rome, 1745. Wright WC, translator. New York: 
Macmillan Publishing Co; 1952.

2 McMullan M, McBride M., Livesay JJ, Dougherty KG,  
Krajcer Z.. Celiac artery aneurysm. A case report. Tex Heart 
Inst J 2006; 33: 235-40. 

3. Li X., Zhang W., Zhou M., Ding Y., Wang Y., Xie T. et al. A new 
classification and strategies for endovascular treatment of 
celiac artery aneurysms. Vascular 2022; 30: 834-41.

4. Graham LM, Stanley JC, Whitehouse WM Jr, Zelenock GB, 
Wakefield TW, Cronenwett JL, et al. Celiac artery aneurysms: 
historic (1745-1949) versus contemporary (1950-1984) 
differences in etiology and clinical importance. J Vasc 
Surg 1985; 2: 757-64. 

5. Stone WM, Abbas MA, Gloviczki P, Fowl RJ, Cherry KJ. 
Celiac arterial aneurysms: a critical reappraisal of a rare 
entity. Arch Surg 2002; 137: 670-4.

6. McMullan DM, McBride M, Livesay JJ, Dougherty KG, 
Krajcer Z. Celiac artery aneurysm: a case report. Tex Heart 
Inst J 2006; 33: 235-40.

7. Rokke O, Sondenaa K, Amundsen S, Bjerke-Larssen T, 
Jensen D. The diagnosis and management of splanchnic 
artery aneurysms. Scand J Gastroenterol 1996; 31: 737-43.

8. Chaer RA, Abularrage CJ, Coleman DM, Eslami ME, 
Kashyap VS,  Rockman C, et al. The Society for Vascular 
Surgery clinical practice guidelines on the management 
of visceral aneurysms. J Vasc Surg 2020; 72: 3S-39S.



239

9. Berceli SA. Hepatic and splenic artery aneurysms. Semin 
Vasc Surg 2005; 18: 196-201.

10. Lakin RO, Bena JF, Sarac TP, Shah S, Krajewski LP, Srivastava 
SD, et al. The contemporary management of splenic artery 
aneurysms. J Vasc Surg 2011; 53: 958-64; 

11. Tessier DJ, Stone WM, Fowl RJ, Abbas MA, Andrews 
JC, Bower TC, et al. Clinical features and management 
of splenic artery pseudoaneurysm: case series and 
cumulative review of literature. J Vasc Surg 2003; 38: 969-
74.

12. Parangi S, Levine D, Henry A, Isakovich N, Pories S. Surgical 
gastrointestinal disorders during pregnancy. Am J Surg 
2007; 193: 223-32.

13. Hemp JH, Sabri SS. Endovascular management of visceral 
arterial aneurysms. Tech Vasc Interv Radiol 2015; 18: 14-23.

14. Tulsyan N, Kashyap VS, Greenberg RK, Sarac TP, Clair DG, 
Pierce G, et al. The endovascular management of visceral 
artery aneurysms and pseudoaneurysms. J Vasc Surg 
2007; 45: 276-83.

15. Carr SC, Pearce WH, Vogelzang RL, McCarthy WJ, Nemcek 
AA Jr, Yao JS. Current management of visceral artery 
aneurysms. Surgery 1996;  120: 627-33. 

16. Grosso M, Zanon E, Mancini A, Gomes Pavanello I, Bocchio 
A, Zanlungo D, et al. Percutaneous transcatheter therapy of 
visceral pseudoaneurysms. Minerva Chir 1998; 53:363-8.

17. Sessa C, Tinelli G, Porcu P, Aubert A, Thony F, Magne JL. 
Treatment of visceral artery aneurysms: description of a 
retrospective series of 42 aneurysms in 34 patients. Ann 
Vasc Surg 2004; 18: 695-703.

Bolomatov et al.Heart, Vessels and Transplantation 2023; 7: 234-9
Coil embolization of celiac artery aneurysm


