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Abstract. Objective. This article was composed to review the profile of giant splenic artery aneurysm as reported in the recent literature.
Methodology. A systematic literature search was conducted through electronic databases and scientific networking sites, including
PubMed, Scopus, and Google Scholar, using the key words and terms “giant splenic artery aneurysm’, “large splenic artery aneurysm’,
and “huge splenic artery aneurysm”. Only literature in English was considered for inclusion in this study, and the time frame was fixed
between 2014 and 2024. Results. 16 cases, including 9 (56.25%) females and 7 (43.75%) males, ranging in age from 35 to 84 years (mean
60.4+13.4 years). Years were included in the review. The size of aneurysm varied from 10 cm to 30.68 cm (mean 12.54+5.32 cm). Upper
abdominal pain was the commonest presentation, along with shock and palpable lumps. The majority of the cases (n = 11; 68.7%) were
managed by laparotomy, and an endovascular approach was adopted in 4 (25%) cases. Conclusion. Giant splenic artery aneurysm (GSAA)
is a rare but potentially life-threatening condition. Physicians need to be aware of this condition so that a diagnosis is made promptly.
There is no role of conservative management, and all giant aneurysms need appropriate treatment after detection. Open surgical
aneurysmectomy is the mainstay of management.

Keywords: giant splenic artery aneurysm, spleen, rupture, systematic analysis, vascular surgery, endovascular coiling, haemorrhage,
pancreas.

Introduction

Splenic artery aneurysms (SAAs) are the third most frequent intra-abdominal aneurysms, following abdomi-
nal aorta and iliac artery aneurysms [1]. Beaussier was the first to report them in autopsies in 1770 [2]. In
1920, Hoegler made the first preoperative diagnosis, and Macleod & Maurice undertook the first surgical
intervention in 1940 [3, 4]. The diameter of a normal splenic artery (SA) is 0.46+0.03 cm [5], and focal
dilation more than 1.5 times (about 0.7 cm) qualifies it as an SAA. The incidence is higher in females, with
a 4:1 female-to-male ratio.

SAAs are classified according to their involvement of arterial wall layers: true aneurysms involve all three
layers (intima, media, and adventitia), and pseudoaneurysms involve only one or two. True aneurysms ran-
ging in diameter from 6 mm to 30 cm have been reported in the literature, though the size rarely exceeds
3 c¢m. Larger aneurysms above 10 cm in any one dimension are usually referred to as “giant splenic artery
aneurysms (GSAA)”; these are rare, with only a few isolated cases reported in the medical literature [6-9],
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even though numerous published reports have termed aneurysms or pseudoaneurysms of lesser dimensions
as “giant” [10-14].

It is still up for debate what the optimal treatment and care plans are for patients who fit into this cat-
egory. The surgical alternatives sector has undergone remarkable alterations in the last century, ranging from
open and endovascular surgeries to more advanced laparoscopic and robotic therapies. These aneurysms have
a tendency to rupture and hence timely surgery is crucial [15]. This review of recent literature was conducted
in light of the aforementioned context in order to obtain insight into current trends in the clinical presenta-
tion and management of GSAA.

Materials and methods

Methods. A systematic literature search was conducted through electronic databases, including PubMed,
Scopus, and Google Scholar, using the key words and terms “giant splenic artery aneurysm”, “large splenic
artery aneurysm’, and “huge splenic artery aneurysm”. The search was carried out by using individual key-
words with a combination of Boolean logic (AND). Only literature in the English language was considered
for inclusion in this study, and the time frame was fixed between 2014 and 2024.

Criteria for considering studies. Articles, including “case series”, “case reports”, “clinical images”, and “letters
to the editor”, that provided a comprehensive account of the variables were included in the review process.

Participants and outcome measures. Only those cases were included where the diagnosis of aneurysm of
the splenic artery had been definitively established by imaging, surgical exploration, and/or histopathological
analysis. There were nine variables (Table 1) that were analyzed, including: (1) age of the patient; (2) gender;
(3) duration of symptoms; (4) clinical features; (5) co-morbidities if any; (6) findings on imaging; (7) mana-
gement; (8) operative findings if treated surgically; and (9) outcomes.

Exclusion. The original studies, systematic reviews, or meta-analyses that offered condensed data without
a comprehensive analysis of the variables were excluded. Similarly, the articles related to pseudoaneurysm of
the splenic artery or else in languages other than English were excluded.

Methodological quality checking. Comparisons were made between the checklist utilized for this study
and the Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) checklist items and
previously published peer-reviewed literature.

Data synthesis (extraction and analysis). Data related to the variables was extracted and arranged in the form
of Table 1. The collected data was then analyzed with Microsoft Excel (Office Version 16). The information
was then presented using frequencies, summary measures, tables, and figures as shown in the results. More-
over, the details of the included cases were provided in the form of Table 1.

Results

Study selection. The electronic database search resulted in a total of 70 articles; 34 were identified in PubMed,
23 in Google Scholar, and 13 in Scopus. After excluding 33 duplications, 37 articles were used to screen titles
and abstracts, after which 16 relevant articles in English were included as depicted in Figure 1. No automa-
tion tools were utilized while drafting this review article, and all the exclusion and inclusion of articles was
undertaken by the authors manually.
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'
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E Reports sought for retrieval _| Reports not retrieved as not available in Open Access/Institutional
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o -
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’ }
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_ Z » (n=9)
(n=31) Deficient data related to variables
(n=4)
‘ Cases found to be pseudoaneurysms
(n=2)

Reports included in review
(n=16)

Inclusion

Figure 1. Flowchart of the reviewed articles

Study characteristics. Study characteristics are summarized in Table 2. There were 16 case reports satisfying
the inclusion criteria. There was a total of 16 cases, including 9 (56.25%) females and 7 (43.75%) males,
ranging in age from 35 to 84 years (mean 60.4+13.4 years). Only two cases were below the age of 50 years.
Upper abdominal pain was the commonest presentation (n = 11; 68.8%) and was acute in onset in 5 cases,
whereas the other 6 cases had pain varying from 2 weeks to 4 months. 3 (18.8%) cases reported upper gastro-
intestinal bleed, and in 2 (12.5%) cases, there were no symptoms and GSAA were detected incidentally. On
examination, 5 (31.2%) had features of haemorrhagic shock, and in 5 (31.2%), a pulsatile lump was palpable.
10 (62.5%) cases had no comorbidity, whereas 6 (37.5%) cases have various comorbidities, including previous
renal transplant on immunosuppression, hypertension, hypercholesteremia, diabetes, and atrial fibrillation.
Imaging modalities used in diagnosis included contrast-enhanced CT scan/CCT angiogram, MRI, and USG/
colour Doppler. GSAA was located along the distal 2/3rd of splenic artery in 12 (75%) cases, proximal half
in 2 (12.5%), and in 22 (12.5%), the SA was diffusely involved.

The maximum dimension of GSAA varied from 10 cm to 30.68 cm (mean 12.54+5.32 cm). 2 (12.5%)
cases had synchronous aneurysms in other arteries; in one case there were bilateral popliteal aneurysms, and
in the second, there were aneurysms of the left gastric and left ileocolic arteries. GSAA was managed by
laparotomy with aneurysmectomy in 11 (68.7%), endovascular occlusion/stent in 4 (25%), and laparoscopic
splenectomy with aneurysmectomy in 1 (6.3%) case. 10 (62.5%) cases managed by laparotomy underwent
splenectomy, and 6 (37.5%) cases required distal pancreatectomy. Laparotomy was mostly conducted through
midline incision and through Mercedes-Benz or roof top incision in one patient each. 10 out of 12 (62.5%)
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patients undergoing laparotomy had an uneventful postoperative phase, whereas one patient developed
a pancreatic fistula lasting 6 weeks and another had multiple organ failure requiring prolonged intensive care.
3 out of 4 (75%) managed by endovascular approach had uneventful recovery, and one required intensive
care for three days due to preexisting comorbidities.

Discussion

Splenic artery aneurysms (SAAs) are the third most frequent intra-abdominal aneurysms, following ab-
dominal aorta and iliac artery aneurysms, but giant splenic artery aneurysms (GSAAs) are rare entities. We
have adopted the 10 cm dimension in any direction for inclusion of SAA as GSAA based on reports in peer-
reviewed literature [6-9], but there is no clear consensus about the precise dimensions beyond which SAA
may be labeled as GSAA, and smaller-sized SAA have been published under the title of GSAA [10-14]. Shetty
et al. [14] and Connors et al. [10] have respectively published 7.5 cm and 7.2 cm SAA as giant, whereas
Uyur et al. [32] termed a 5 cm SAA as GSAA. In this series, the average size varied from 10 cm to 30.68 cm
(mean 12.54+5.32 cm).

The incidence of SAA is estimated at 0.01% in the general population and the incidence at autopsy has
been found to be 0.2-2% [33]. The incidence has been shown to increase to 10% above the age of 60 years
and, the figures may approach 50% in patients with portal hypertension [34]. Other risk factors for SAA
mentioned in literature include atherosclerosis, hypertension, cirrhosis [35], post liver transplantation status,
female sex, pregnancy, multiple pregnancies [36] and hereditary haemorrhagic telangiectasia [37]. However,
data related to GSAA is sparce due to rarity of the condition. In this review, we could trace only 16 such
published cases from the peer reviewed literature related to 2014-2024. The cases included 7 (43.75%)
males which is a high proportion, considering the fact that SAAs are more common in women with a 4:1
ratio [33, 38].

In clinical presentation, SAA is mostly asymptomatic, but 14 (87.5%) of GSAA were asymptomatic in this
review, with abdominal pain being present in (n = 11; 68.8%). A pulsatile lump was palpable in 5 (31.2%)
cases, which brings forth the importance of careful physical examination of the patients. In spite of being
giant in size, two GSAA were fully asymptomatic and detected incidentally. Furthermore, the patient with
GSAA measuring 30.68 cm has had abdominal pain for only two weeks before presentation, inferring thereby
that SAA has the potential to grow to dangerous proportions without any symptoms.

Upper gastrointestinal bleeding was the presenting feature in 3 (18.8%) cases of GSAA. Usually, when
SAA ruptures, there is bleeding into the peritoneal cavity (or lesser sac). However, bigger aneurysms can po-
tentially induce pressure erosion of the posterior gastric wall and, hence, bleed into the lumen of the stomach
[33]. In our cases, endoscopy had demonstrated narrowing of the gastric body lumen and a non-pulsatile
bulge in the posterior gastric wall, and the utilization of imaging modalities like contrast-enhanced CT and
angiogram had clinched the diagnosis. These cases highlight the importance of maintaining a high index
of suspicion about rare pathologies when attempting to establish the cause of UGIB, particularly when the
clinical or endoscopic findings are not conclusive [33].

GSAA was located along the distal 2/3rd of splenic artery in 12 (75%) cases, proximal halfin 2 (12.5%),
and in 2 (12.5%), the SA was diffusely involved. This is in line with the data related to SAA, wherein about
75% have been found in the distal third of the splenic artery (75%), followed by 20% in the middle third
(20%), and only about 5% in the proximal splenic artery [39]. 2 (12.5%) cases, both males, had synchronous
aneurysms in other arteries; in one case there were bilateral popliteal aneurysms, and in the second, there
were aneurysms of the left gastric and left ileocolic arteries.

Depending upon the patient’s condition, aneurysm morphology, and the available logistics, GSAA was
managed by standard laparotomy with aneurysmectomy in 11 (68.7%) cases with splenectomy (n = 10;
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62.5%) and distal pancreatectomy (n = 6; 37.5%). In a case reported by Varnavas & Dolapsakis [23], that had
presented by gastrointestinal bleed, sleeve gastrectomy was also added because of the erosion of the stomach
wall from the aneurysm, whereas Panzera et al. [22] undertook wedge resection of the posterior gastric wall,
including the ulcer. Endovascular occlusion was conducted in only 4 (25%) cases. Laparoscopic splenectomy
with aneurysmectomy in one (6.3%) case [28]. Currently there are three treatment modalities available for
SAA: open surgery, endovascular treatment, and laparoscopic surgery [20]. For GSAA, open surgical repair
is the mainstay of therapy due to the magnitude of the lesion; nonetheless, with constant technical progress,
endovascular techniques have gained a significant place in the management of SAAs [20]. De Donato et
al. [24] successfully undertook complete splenic aneurysm exclusion with implantation of three covered
polytetrafluoroethylene stents through a percutaneous right femoral approach, whereas Fang et al. [26] and
Wernheden et al. [27] undertook embolization of inflow of GSAA with microcoils. The case successfully
treated with emergency endovascular coiling under local anaesthesia by Wernheden et al. [27] was a ruptured
15 cm GSAA in an 84-year-old woman, and this is one of the few reports of emergency endovascular treat-
ment for ruptured SAA that points towards the viability of this less-invasive modality if proper logistics and
trained personnel are available.

Limitations

The study reviewed the articles that were acquired through Open Access, made available by Qassim University
and Saudi Digital Library via institutional subscriptions, or otherwise obtained by contacting the authors via
the ResearchGate platform. As a result, it’s probable that certain articles that were not obtainable through
these sources might have been missed.

Conclusion

Giant splenic artery aneurysm (GSAA) is a rare condition that can be asymptomatic for extended periods of
time and manifest acutely with potentially life-threatening complications like rupture and gastrointestinal
bleed. The cornerstone of treatment is open surgical aneurysmectomy; however, innovative endovascular and
laparoscopic techniques are becoming popular. Conservative management has no role, and all giant splenic
artery aneurysms require active treatment.
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