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Background: Multiple splenic artery aneurysms (MSAAs) are rare and there are few reports about their treatment. We herein present a rare case of MSAAs treated with splenectomy combined with endovascular embolization.

Methods: A 51-year-old female patient was incidentally diagnosed with MSAAs. Splenectomy combined with endovascular embolization was the chosen treatment.

Outcomes: The patient recovered uneventfully and was discharged from the hospital 5 days after splenectomy. The patient has been doing well during the 27-months of follow-up.

Conclusion: Combined with the experience of the previous literature, we think splenectomy combined with endovascular embolization is a safe, reliable and minimally invasive treatment for some selected multiple SAAs, depending on several patient parameters, such as the age, sex, aneurysm dimension, aneurysm location, complications, and severity of the clinical findings.
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INTRODUCTION

Splenic artery aneurysm (SAA) is the most common visceral aneurysm. It comprises about 60% of all visceral aneurysm cases and occurs predominantly in multiparous women and portal hypertension patients (1–3). The main risk factors for true SAAs are hypertension, atherosclerosis, liver cirrhosis, portal hypertension (PHT), liver transplantation, women, pregnancy and multiple pregnancies, with pregnancy and PHT being the most important risk factors (1, 2). The incidence of SAA was reportedly 7–50% in patients diagnosed as having cirrhosis and portal hypertension, and the incidence of PHT was reportedly 50% in SAA patients (1–5). Portal hypertension with SAA is common, whereas portal hypertension with multiple splenic artery aneurysms (MSAAs) is rarely. According to previous literatures, true MSAAs have an estimated prevalence rate of 0.02–0.1% (6). Despite the rarity of MSAAs, they are clinically important because their possible rupture may be catastrophic. Available methods for treatment of SAAs include endovascular, laparoscopic, and open surgery. However, the treatment of MSAAs is challenging for vascular surgeons. Herein we present a rare case of MSAAs treated with splenectomy combined with endovascular embolization and review the relevant literature.



CASE REPORT

A 51-year-old female patient with a negative abdominal physical examination was admitted to our hospital for multiple splenic artery aneurysms incidentally detected because of her presentation of occasional pain in her left ribs. Her past medical history showed that she was previously diagnosed as having chronic hepatitis B. She did not have any history of a genetically inherited disease and had never undergone a surgery. She had a history of two pregnancies. Her initial lab test results showed a hemoglobin level of 117 g/L, red blood cell count of 3.64 × 1012/L, white blood cell count of 1.82 × 109/L, and platelet count of 20 × 109/L, whereas all other laboratory test results were normal. Subsequently, a computed tomographic angiography showed multiple aneurysms of the splenic artery, and the largest aneurysm was 4.6×3.5 cm (Figure 1). She was diagnosed with multiple splenic artery aneurysms, chronic hepatitis B, compensatory stage of liver cirrhosis, splenomegaly with hypersplenism, severe thrombocytopenia and portal hypertension. Considering the diameter of the aneurysms, the morphology of the aneurysms and splenomegaly with hypersplenism the treatment of aneurysmectomy plus splenectomy was obviously indicated. The patient has consented to the publication of the case details and images.


[image: Figure 1]
FIGURE 1. Computerized tomography angiography demonstrated multiple aneurysms of the splenic artery.


First, we performed endovascular embolization and subsequently monitored the patient's leukocyte and platelet counts. The selective splenic artery angiography confirmed the multiple aneurysms along splenic artery (Figure 1). Then, two of the larger aneurysms were selected for spring coil partial embolization, while the splenic hilum aneurysms and intra-splenic aneurysms were not treated. Meanwhile we also embolized the outflow tract of the largest aneurysm. The patient's postembolization angiogram showed that the blood flow in the aneurysmal sac had significantly reduced and slowed down (Figure 2). After-embolization, the patient also did not experience any complication, such as bowel ischemia, pain, or fever. On the 4th day after endovascular embolization, her CT scan showed thrombosis in the aneurysm sac (Figure 3). One week after endovascular embolization, her white blood cell count was 3.74 × 109/L and her platelet count was 72 × 109/L. Subsequently, we performed aneurysmectomy plus splenectomy without any blood transfusion during the process. The patient was not transferred to the intensive care unit. The patient's platelet count and white blood cell count normalized at 2 and 3 days after surgery, respectively. She recovered uneventfully and was discharged from the hospital 5 days after surgery. During her 6-months of follow-up, her platelet count remained normal and no adverse events occurred.


[image: Figure 2]
FIGURE 2. Selective angiography showed that the blood flow to the spleen was significantly reduced.



[image: Figure 3]
FIGURE 3. CT-scan of the abdomen showed signs of blood flow into the embolized splenic aneurysm sac.




DISCUSSION

SAAs are usually asymptomatic and diagnosed incidentally. Currently, the guidelines recommend treating non-ruptured splenic artery true aneurysms >3 cm, with a demonstrable increase in size, or with associated symptoms in patients of acceptable risk because of the risk of rupture (1 C)(7). MSAAs is rarely and the treatment was challenging. To the best of our knowledge, there are only 36cases previously reported in 25 English medical literatures to the date of writing in a search of PubMed, Google Scholar, and Google databases (Table 1).


Table 1. Clinical and treatment features of the reported cases of multiple splenic artery aneurysms.
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Currently, several treatment methods exist for treating SAA, including endovascular, laparoscopic, and open surgery. In recent years, endovascular therapy has been favored for being minimally invasive, offering rapid postoperative recovery, and providing a high comfort level to patients. Several endovascular treatment methods for SAA, mainly include coil embolization, placement of covered stents, plug deployment, gluing, and injection of endoluminal thrombin, polyvinyl alcohol, particles, or gel foam (1, 2, 32, 33). Endovascular therapy is preferred in cases involving surgical technical difficulty and in patients with high risk of open operative. In addition, this option is considered for lesions located in the artery proximal and ruptured aneurysm (34). Endovascular treatment options, such as transcatheter embolization, stents graft, plug deployment and injection of endoluminal thrombin, polyvinyl alcohol, particles, or gel foam, for SAAs depend on the aneurysm's dimension, location and anatomical parameters. However, the application of this technique is limited by intrasplenic MSAAs, infected (mycotic) SAA, tortuous arteries, decreased artery dimensions, and the location of the lesion.In addition, giant aneurysm was not suitable for endovascular treatment, as the aneurysm may involve the intestine, pancreas, and other neighboring organs. Owing to the increasing frequency of endovascular treatment, its main complications, such as coil and stent migration, splenic and intestinal infarction, hemorrhage and aneurysm rupture, fever, and splenic abscess and recanalization, have begun to attract the attention of clinicians (35–38).

Despite rapid advances in minimally invasive surgery, open abdominal surgery remains the gold standard for treatment. Open/laparoscopic surgery aneurysmectomy with/without splenectomy is still suitable for patients with distally located, multiple SAAs, giant SAA, intrasplenic SAA, infectious SAA and elongated and tortuous SAA (1, 2, 39, 40). In addition, this method is also suitable for patients with failure of endovascular treatment, complications with endovascular treatment (e.g., splenic infarction and graft displacement.), severe splenic infarction, splenic abscess and abdominal dense adhesion (1, 2, 33, 40, 41). Surgical treatment often involves the spleen, pancreas and other adjacent organs, and distal pancreatectomy is necessary. This depends on the dimensions of the lesion, coexisting morbidities (pancreatitis, cirrhosis, or portal hypertension), and the experience of the team (1, 2). However, the mortality and morbidity of open/ laparoscopic surgery are higher than those of endovascular treatment. Moreover, compared with endovascular surgery, open/laparoscopic surgery has the disadvantages of being more invasive, offering slower postoperative recovery and causing patients greater inconvenience. Laparoscopic surgery can be the optimal treatment and is minimally invasive, particularly when compared with open surgery, specifically in early pregnancy with smaller lesions. However, it is not applicable for giant aneurysm and having dense adhesion with surrounding tissues. Laparoscopic revascularization was not recommended. Extensive experience in endoscopic surgery was a prerequisite. There was no laparoscopic surgery in our literature review.

Our case, was of a patient having MSAAs with a giant sac, an intrasplenic aneurysm and a splenic hilum aneurysm. Considering the risk of splenic infarction, vascular recanalization and intrasplenic aneurysm rupture after endovascular embolization or stent graft, open abdominal surgery was initially planned. However, a patient with severe thrombocytopenia and leukopenia is a bad fit for open surgery. The prognosis of such patients may be poor when open surgery is abruptly performed. Partial embolization of splenic vessels is reportedly used to treat hypersplenism of thrombocytopenia, and partial splenic embolization is an effective method for improving the platelet count (2, 42–45). Embolization is primarily performed in the inflow and outflow tracts of aneurysms, and it is not necessary to completely embolize the aneurysm sac. After comprehensive consideration, endovascular partial embolization aneurysm was performed in the first step to relieve the patient's thrombocytopenia and leukopenia. Then aneurysmectomy with splenectomy was performed in the second step. Considering the patient had a giant aneurysm sac, intrasplenic aneurysm, splenic hilum aneurysm, and multiple aneurysms, we finally chose open abdominal aneurysmectomy with splenectomy and the patient achieved good results.

There is not a single treatment method suitable for all splenic aneurysms. A combination of several treatment techniques may be necessary for some cases, particularly for giant SAAs or patients with comorbid conditions. Endovascular therapy, laparoscopic surgery and open surgery options should be chosen after careful consideration of the patient's condition, which depends on several patient parameters, such as the age, sex, aneurysm dimension, aneurysm location, complications, and severity of the clinical findings. At the same time, we should also pay attention to regular monitoring, particularly after endovascular treatment.



CONCLUSIONS

Endovascular treatment, laparoscopic surgery, and open surgery are important methods of treating SAAs. The preferred treatment of an individual patient and aneurysm must be carefully based on the particular anatomy and any associated clinical conditions as well as the underlying condition of the patient. For patients with multiple SAAs, particularly SAAs at the hilar or intrasplenic locations, and for those with more severe comorbidities, endovascular embolization combined with open surgery may be a good treatment choice.
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