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Abstract

Splenic artery aneurysm is one of the most common visceral aneurysms, and patients with this type of aneurysm often present without symptoms. However, when rupture occurs, it can be a catastrophic event. Although most of these aneurysms can be treated with percutaneous embolization, some located in uncommon parts of the splenic artery may make this approach impossible. We present a patient with an aneurysm in the proximal splenic artery, close to the celiac trunk, which was treated by laparoscopic ligation only, without resection of the aneurysm, and with long-term preservation of splenic function.
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Core tip: An aneurysm in the proximal splenic artery is rare. Few cases of an aneurysm in the proximal splenic artery treated by laparoscopic techniques have been reported in the literature. We present a case of splenic artery aneurysm located in the proximal splenic artery which was treated by laparoscopic ligation with long-term preservation of splenic function. This is the first case of laparoscopic ligation of a proximal artery aneurysm with preservation of splenic function to be reported in the English literature.
INTRODUCTION

Splenic artery aneurysms (SAAs) account for 46%-60% of all visceral artery aneurysms[1]. Most occur in the distal third of the splenic artery (75%) followed by the middle third (20%)[2]. Aneurysms in the proximal splenic artery are uncommon. Treatment of a SAA includes laparotomy, laparoscopy or endovascular techniques. In recent years, open aneurysm repair of SAAs has been largely replaced by minimally invasive surgery, such as endovascular procedures, which result in less surgical trauma and faster postoperative recovery. However, only selected aneurysms are suitable for these procedures, as marked tortuosity of the artery or SAA in the proximal splenic artery may not be suitable for endovascular management. Thus, in these rare cases, laparoscopy may be a challenging alternative, not only to open surgery, but also to endovascular procedures.
To our knowledge, few cases of SAA in the proximal splenic artery treated by laparoscopic techniques have been reported in the literature. The authors present a patient with an aneurysm located in the proximal splenic artery, which was treated by laparoscopic ligation with long-term preservation of splenic function.

CASE REPORT

An asymptomatic 49-year-old woman was found to have a splenic artery aneurysm on medical examination. Computed tomography scan revealed a 3 cm SAA. Both three-dimensional reconstruction and angiography demonstrated the presence of a 3 cm aneurysm in the proximal splenic artery, approximately 0.8 cm from the celiac trunk (Figure 1). Considering the anatomic location of the aneurysm, endovascular treatment was not proposed due to recanalization and coil migration. Thus, laparoscopic surgery was deemed the optimal treatment option. It was decided to attempt simple laparoscopic ligation without resecting the aneurysm. 

The patient was placed in the supine position. Five ports were inserted and a pneumoperitoneum was created. First, we divided the gastrocolic ligament, revealing the pancreatic edge, then identified the splenic artery and exposed the aneurysm. We separated its proximal and distal parts, and clips were used to ligate the aneurysm proximally and distally (Figure 2). The collateral vessels of the aneurysm were also completely dissected, thus isolating the aneurysm with no retrograde filling. The whole spleen appeared dusky, but returned to normal at the end of the procedure. The abdominal cavity was irrigated with normal saline and a drain was placed under the aneurysm to drain the fluid and prevent contingent complications caused by pancreatic leakage. 

The operative time was 50 min and blood loss was 10 mL. Three days later, abdominal vascular ultrasound showed a hypoechoic mass between the proximal part of the splenic artery and celiac trunk with no color flow signals (Figure 3A), and the blood flow into the splenic vein was affluent (Figure 3B). The patient had a smooth recovery with no complications and was discharged on postoperative day 5. During the postoperative follow-up period, she recovered very well with no abdominal pain or pancreatic insufficiency. The three-dimensional computed tomography reconstruction (two months after surgery) revealed no recurrence of the aneurysm and her splenic function was well maintained (Figure 3C).  

DISCUSSION

Despite an extremely low incidence and almost no symptoms of SAA, death can occur if the aneurysm ruptures[3]. The available evidence suggests that active treatment should be initiated if the aneurysm is larger than 2 cm in patients at high risk of rupture, such as during pregnancy, patients of childbearing age or following liver transplantation.

Transcatheter embolization is currently considered to be the first-line treatment in most patients with SAAs, since the procedure can be carried out under local anesthesia with minimal trauma to the patient[4]. However, this technique may not be proposed if the SAA is located at the hilum of the spleen or if the splenic artery is particularly tortuous. In addition, it presents some critical points: recanalization, coil migration and distal infarction with abscess formation, and the post-treatment splenic flow can be compromised due to related splenic malfunction and infarction[5]. 

Stent grafting also requires careful patient selection as the size and tortuosity of the splenic artery as well as the location of the aneurysm may have limitations in the deployment of the stent graft[6]. Furthermore, complications related to stent migration and arterial occlusion also have to be considered[7]. Moreover, following stent grafting, life-long oral antiplatelet drugs are required and the long-term durability and patency of these grafts are unknown. 

In the present case, the SAA was in the proximal splenic artery, close to the celiac trunk, and the splenic artery was tortuous in this location. Thus, transcatheter embolization and stent grafting were considered inappropriate treatment choices. Laparoscopic management was deemed to be the best treatment option, and was to include either resection of the SAA or just simple ligation of the SAA. Laparoscopic resection of orthotopic SAAs has been espoused by a number of authors as a less invasive alternative to open surgery[8]. However, it was performed only for aneurysms of small diameter, 2-2.5 cm, affecting the middle or distal third of the artery. In addition, this technique is controversial as it leaves a vascular stump exposing it to pulsatile arterial pressure and the possibility of recurrence[9].

To date, laparoscopic ligation of aneurysms has only been reported in two cases, and both were located in the middle or distal third of the splenic artery[10,11]. An SAA in the proximal splenic artery treated by laparoscopic ligation has not yet been reported. In our case, the location of the SAA was in the proximal part of the splenic artery, close to the celiac trunk, and the splenic artery was tortuous in this location. Therefore, we chose laparoscopy as the optimal treatment. As an SAA is a non-solid tumor, it was not necessary to resect the aneurysm. Preoperative evaluation is essential and blocking the collateral circulation of the SAA is the most important step in the procedure, which ultimately leads to no retrograde filling of the SAA. The risk associated with laparoscopic ligation of the SAA was deficient residual blood flow to the spleen, thus leading to splenic infarction and possible evolution into a splenic abscess. Therefore, intraoperative ultrasound may contribute to determination of the residual blood flow. To the best of our knowledge, this is the first case of laparoscopic ligation of a splenic artery aneurysm in the proximal part of the splenic artery. This approach greatly reduces blood loss and results in a shorter operative time compared to laparoscopic resection. In addition, spleen function was completely preserved. The patient had a faster postoperative recovery and a good long-term outcome associated with preservation of splenic function. Therefore, we believe that laparoscopic ligation is suitable for aneurysms located in the proximal splenic artery.

In conclusion, laparoscopic ligation of a SAA in the proximal splenic artery is safe and effective. It offers good postoperative recovery with a good long-term outcome due to preservation of splenic function. Therefore, laparoscopic ligation may be the preferred treatment in cases in which other treatments are unfeasible.

COMMENTS

Case characteristics
Incidental finding of a 3-cm aneurysm in the proximal splenic artery in an asymptomatic 49-year-old female patient on routine medical examination.

Clinical diagnosis

Incidental finding of a 3-cm aneurysm in the proximal splenic artery on computed tomography (CT).

Differential diagnosis

To exclude a tortuous splenic artery and calcified lymph nodes, three-dimensional CT reconstruction and angiography were performed.

Laboratory diagnosis

The laboratory tests were all within normal ranges.

Imaging diagnosis

Three-dimensional CT reconstruction and angiography revealed a 3-cm aneurysm in the proximal splenic artery, 0.8 cm from the celiac trunk.

Treatment

Laparoscopic ligation of the proximal splenic artery aneurysm, without resection of the aneurysm.

Related reports

To date, laparoscopic ligation of aneurysms has only been reported in two cases, and both were located in the middle or distal third of the splenic artery.

Experiences and lessons

Laparoscopic ligation of a splenic artery aneurysm is safe and effective, and should be considered when other treatment modalities are not feasible.

Peer review

The authors presented their successful experience of laparoscopic ligation of asymptomatic proximal splenic artery aneurysm in 49-year-old woman. The paper is very well presented with very nice intraoperative figures. It is an interesting rare case report with nice laparoscopic views.
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Figure 1  Three-dimensional computed tomography reconstruction. A: A 3-cm splenic artery aneurysm in the proximal splenic artery with afferent (a) and efferent (b) artery; B: Angiography demonstrating a 3 cm splenic artery aneurysm at the same location with afferent (a) and efferent (b) artery. AO: Abdominal aorta; CA: Celiac artery; CHA: Common hepatic artery;  SAA: Splenic artery aneurysm; SPA: Splenic artery.
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Figure 2  Intraoperative imaging. A: The position of the splenic artery aneurysm with its afferent (a) and efferent (b) artery; B: Both afferent (a) and efferent (b) arteries of the aneurysm were occluded by the ligaclips; C: Reverse side of the splenic artery aneurysm showing no collateral vessels connecting with the aneurysm. CHA: Common hepatic artery; SAA: Splenic artery aneurysm; SPA: Splenic artery. LGA: Left gastric artery; PV: Portal vein; SPV: Splenic vein.
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Figure 3  Postoperative imaging. A: Ultrasound showing a 3 cm hypoechoic mass between the proximal splenic artery and the celiac trunk; B: Ultrasound showing no color flow signals in the hypoechoic mass; C: Three-dimensional CT reconstruction revealing the proximal splenic artery without aneurysm recurrence and without collateral vessels supplying the spleen (c). AO: Abdominal aorta; CA: Celiac artery; CHA: Common hepatic artery; LGA: Left gastric artery.
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