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Abstract

Objective

This study aims to reveal the experience with eadoular and surgical
management of intact splenic artery aneurysms iirsimgle center.
Method

Between January 2011 and June 2017, 42 patienks imiict splenic
artery aneurysm were enrolled in this study. Twerdtients undergoing
surgical intervention were classified as the swagigroup, and
twenty-two patients who received endovascular repare categorized
as the endovascular group. Demographic data, pratye comorbidities,
and aneurysm anatomical characteristics were ¢etleand analyzed.
Details of interventions, perioperative outcomesgd d#llow-up results
were evaluated and compared between the two groups.

Results

Forty-two patients with a mean age of 53.4+11.6ryaeere enrolled in
this study, and 44 aneurysms were repaired. Thirtg-(92.9%) patients
were asymptomatic, and three (7.1%) patients wgngptomatic. The
diameter of splenic artery aneurysms was 3.3x1.6acmd the shape was
mostly saccular. In the surgical group, the commuethods used were
splenic artery aneurysm resection (nine patieritdlpwed by splenic
artery aneurysms resection and splenectomy (sigrmia}, splenic artery

aneurysm resection and arterial reconstruction wehd-to-end
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anastomosis (three patients), and laparoscopiqisplatery aneurysm
resection coexisting with splenectomy ( two pasgnin the endovascular
group, the exclusive means was embolization wittlscdhe technical
success rates in open repair and endovascular vegee both 100%. The
30-day mortality was nil, and no severe complicatieas found in early
time except that one patient suffered multiple sigleabscess in the
endovascular group after embolization. Endovasculapair had
significantly shorter surgery time (82.5+27.6 vs1B362.7 min,p
<0.001) and hospital stay (5.6+3.1 vs 10.8%5.2 day.001) compared
with open repair. The median follow-up time in tetsidy was 34.5 (IQR
16.8-60.8) months. Two sac reperfusions were dafecturing the
follow-up Iin the endovascular group, and patientseded new
embolization. No late deaths were found in theofetup time, and the
freedom from reintervention in the endovasculamugrat 1 and 3 years
postoperatively was 95.5% and 82.4%, respectivielyaddition, the
freedom from reintervention in the surgical grouplaand 3 years
postoperatively were both 100%. No significant elfinces were
observed in late survival and reintervention betwde® open repair and
endovascular repair.

Conclusion

Open repair and endovascular repair were equalgilbee, safe, and

effective for intact splenic artery aneurysm. Eraknular repair is less
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Invasive accompanied with an obvious decreasergesytime and rapid

recovery with a short hospital time.

Keywords splenic artery aneurysm, open surgery , endolas@pair

Introduction

Visceral artery aneurysm is a rare disorder witlhnardence rate of 0.1%
to 2%, carrying the lethal consequence of aneurysm rapt8plenic
artery aneurysm is the most common type of viscar@ry aneurysm,
ranking the third-common abdominal aneurysm, foddwy aortic and
iliac artery aneurysnfs’. The majority of splenic artery aneurysm is
asymptomatic and unexpectedly continues to incressaletected by
imaging examinations. Clinical evidence in the nggmaent of splenic
artery aneurysm is not optimal due to small siz# r@trospective nature
of sample. In the past, surgical intervention s siandard management
in splenic artery aneurysm, obtaining good longatesutcomé'. In
recent years, with the development of endovasctdahnology and
devices, endovascular repair is becoming an aligenaption for splenic

artery aneurysm, possessing the advantage of loapeeative morbidity



89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

and mortality"®. Previous studies usually mixed other types oteial
aneurysms and pseudoaneuryéifisand clinical research concentrating
on splenic artery aneurysm was lacking. This staidyed to reveal the
experience with endovascular and surgical manageafantact splenic
artery aneurysms in our single center.

Patients and method

Patients

Patients diagnosed with splenic artery aneurysmitéetinn West China
Hospital between January 2011 and June 2017 wedextesg and
reviewed. Patients with splenic artery pseudoarssnyyrupture splenic
artery aneurysm or receiving conservative treatmamée excluded in this
study. This study was approved by the Review Ba@ErdVest China
Hospital, and the informed consent was waides to retrospective
nature.

Demographic data of patients, preoperative comdrési and aneurysm
anatomical characteristics were collected and aedly Preoperative
assessments of comorbidities contained hypertensdiabetes mellitus,
renal insufficiency, malignancy, aortic aneurysmg @ortal hypertension.
Prior to elective intervention, patients receivéaberate assessment of
aneurysm characteristics by computed tomographgtography (CTA)
or magnetic resonance angiography (MRA). Womerhad-®earing age

accepted pregnancy testing upon admission. Detéiendovascular or
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surgical procedures were collected. Postoperath@dents, such as
mortality, complications, and reintervention, watgo collected.
Definition

Intact splenic artery aneurysm was defined asttivat layersf arterial
wall were integrated in preoperative CTA or MRA. Symptomatic patient
presented with positive symptoms attributed to raplartery aneurysm,
such as abdominal pain. However, asymptomatic qati@s incidental
identifications during imaging techniques and neférfor other disorders.
Measurements of diameter characteristics were expjply the method of
central line from adventitia to adventitia in CTAMRA. The location of
splenic artery aneurysm was categorized into forougs, namely,
proximal, middle, distal, and hilum. Thirty-day nbality was defined as
all causes of death incidence occurring in 30 d&fyer intervention or
during initial hospital time.

Intervention

The indication for intervention was that the diaenedf splenic artery
aneurysm was equal or greater than 2.0 cm in agyngiic patients, or
symptomatic patients without the diameter limitatioThe option of
intervention method relied on aneurysm anatomyjepts general
condition, and surgeon preferences. Recently, thiwvardage of
endovascular management on low perioperative mibybéechd mortality

is widely acceptéd’'®. In general, endovascular interventions have
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become the first choice in suitable anatomical @ein our institution,
which aneurysms present with adequate neck andetintortuosity. If
young patients possess with good general statumamntaining blood
supply for end organ is crucial, surgical repaitl e a considerable
option. Common femoral artery was the preferreces€@pproach, and
left brachial artery was the alternative option whbe iliac artery was
severe tortuous or celiac trunk took off the a@taa steep angldll
patients received intraoperative heparinizatiori(gm heparin 75IU/kg,
intravenous). If splenic artery aneurysm was tarsj@ long sheath was
advanced in celiac trunk or further into splenitear. The endovascular
intervention was applied occluding the outflow trameurysm itself, and
inflow tract in proper order with coils. The tecbal success in
endovascular repair was defined as aneurysmal foadluin final
angiography, satisfactory deployment of coils iangd location without
migration, and no conversion to laparotomy. Opemgexy usually
employs median abdominal incision to entirely remdlve aneurysm. If
possible, revascularization splenic artery was goaréd by end-to-end
anastomosis or bypass with graft or autologous esamis vein. If
patients were found to accompany with megalospleriaaneurysm
located in the hilum or intrasplenic, splenectomgswsimultaneously
performed.

Follow-up
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All patients with splenic artery aneurysm receivsiict follow-up.
Patients receiving endovascular repair were adwageldminal computed
tomography (CT) angiography 1 and 6 months posatety and
annually. Outpatients were followed up thereaf@uplex ultrasound
(DU) was suggested to patients with surgical repfil and 6 months
postoperatively and annually, and outpatients was® followed up
thereafter. When presented with good clinical omep all patients
selected DU follow-up after the first year. Moregwehen a suspicion of
complication or adverse events is observed, CTAVM&®A would be
performed. Data on complications, reinterventiomsg mortality were
collected and analyzed in the follow-up period. T follow-up period
was closed on October 30, 2017.

Satistical method

Data analysis was performed using SPSS (Versidh B2M Corp, USA).
Continuous variables were recorded as meanzstandiewdhtion, and
categorical variables were accounted as N%. Acngrth the nature of
characteristics, suitable statistical methods veelected to compare the
differences between the endovascular repair grodgttze surgical repair
group. Freedom from reintervention adopted the medrKaplan—Meier
analysis, and log-rank test was used to comparelifferences between
the two groups. Statistical significance was defiasp value<0.05 with

two-sided test.
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Results

Baseline and aneurysm anatomical characteristics

According to the criteria in this study, 42 patgediagnosed with intact
splenic artery aneurysm were enrolled. Among th&f, patients
receiving surgical repair were classified as thgisal group, whereas 22
patients treated with endovascular repair were goaized as the
endovascular group. In total, the mean age wastb3.8 years, and
61.9% (26) of this study were females. The mean aigthe surgical
group was 50.7+£13.9 years, whereas that in thevasgdalar group was
55.948.5 years. The details of baseline and pretipeicomorbidities in
this cohort and its subgroups are shown in Tahlghirty-nine (92.9%)
patients were asymptomatic, and three (7.1%) patware symptomatic
presenting with abdominal pain. Pregnancy tests females at
child-bearing age in the study were all negativeo HNignificant
differences were found between the surgical groupthe endovascular
group in baseline and preoperatogmorbidities.

The diameter of splenic artery aneurysms was 363eth, and the shape
was mostly saccular (88.6%). In this cohort, 44uaysms were repaired,
and two patients presented double splenic artegurgsm. The locations
of splenic artery aneurysms in proximal, middleq arstal or hilum were
found in 12 (27.3%), 10 (22.7%), and 22 (50.0%)quais, respectively.

An anomalous splenic artery origin was observedmfrguperior
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mesenteric artery in the endovascular group. Abdahaorta diameter at
the celiac trunk level was 2.0+0.2 cm in thesequais. The descriptions
of anatomical characteristics in splenic artery uayems are
demonstrated in Tablel. Differences of these indexes between the
surgical group and endovascular group were notfgignt.

Data of surgical repair and endovascular repair

In the surgical group, the common methods used wplenic artery
aneurysm resection (nine patients), followed bsigl artery aneurysms
resection and splenectomy (six patients), splenierna aneurysm
resection and arterial reconstruction with end+td-anastomosis (three
patients), and laparoscopic splenic artery aneurysesection+
splenectomy (two patients). All patients in thisgp were under general
anesthesia. The technical success was 100% inutgea group, and no
adverse incidents were detected in these procedilinesmean surgery
time was 191.9+62.7 min.

In the endovascular group, the exclusive means emasolization with
coils. All patients in this group were under loeakesthesia. The majority
of approach access was femoral artery (21 patiébt§20o), followed by
brachial artery (1 patients, 4.5%). The technicakccsess in the
endovascular group was 100%. The mean interventiore was
82.5£27.6 min. The details of surgical and endowkscrepair are

summarized in Tablel. Compared with surgical repair, endovascular
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repair has significant advantages of shorter syryae (<0.001) .

Early and late follow-up outcomes

No early death case was found, and 30-day mortatity nil. The mean
hospital stay was 8.1+5.0 days. Endovascular regfawed significant
shorter hospital stay compared with open repaB+{%1 vs 10.8+5.2
days, p<0.001). In the surgical group, two patients s@epulmonary
infection with prolonged hospital time, and no gevewound
complications, pancreatitis, and reinterventiongew®und. In patients
with splenectomy, no serious infections were obs@rduring hospital
time. In the endovascular group, five (22.7%) pasiesuffered from
post-embolization syndrome (PSE). They presenteght lifever,
abdominal pain, and elevated leukocyte level. Iditeah, their serologic
test and blood cultures results were negative. Teerwent antibiotic
and analgesia therapy and soon recovered witleouietae. One patient
showed multiple splenic abscess with severe abddmpiain and fever.
Percutaneous splenic drainage was performed inpaient with the
guide of an ultrasound. Meanwhile, this patienteneed strict antibiotic
treatment. Fourteen days later, he fortunately vex and was
discharged with strict follow-up. No percutaneowsnplications were
observed in the endovascular group. Vaccinationg wiered if patients
underwent splennectomy or suffered severe splafiaation. The early

and late outcomes in this study are summarizeclnteT4.



243 The median follow-up time was 348QR 16.8-60.8 months, and one
244 patient lost in 30-month follow-up in the endovdacugroup. No
245 difference was observed in the follow-up time betwéhe surgical group
246 and the endovascular groyp=0.504). Late death was not detected in the
247 follow-up time. No late complications and re-intemtions in the surgical
248 group were found. In addition, no overwhelming psgEenectomy
249 infection (OSPI) occurred in patients with spleoecy. Three patients
250 showed asymptomatic splenic infraction in the erdoular group, and
251 no damage was found in the spleen function. Tworsperfusions were
252 detected in the 1 and 18 months after operatioh.pafients received
253 re-endovascular repair of embolization with cdNe. sac reperfusion was
254 observed in subsequent follow-up time. No migratao rupture were
255 found in the endovascular group during the follgevtime. According to
256 the latest CT examination, the majority of spleartery aneurysm was
257 stable in the endovascular group (12 patients), ranthining aneurysm
258 diameter decreased by 2.1 mm (10 patients). Norger@ent was also
259 detected. The freedom from reintervention in thdosascular group by
260 the method of Kaplan—Meier statuses at 1 and 3sypastoperatively
261 were 95.5% and 82.4%, respectively. In additiore freedom from
262 reintervention in the surgical group at 1 and 3rygmstoperatively were
263 both 100%. The endovascular group tended to have nemntervention

264 than surgical repair with no significant differen@ég 1, Log rank test
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p=0.114).

Discussion

In our study, splenic artery aneurysm was domigaotinfirmed in
females, mostly asymptomatic and located in théadm hilum. Open
repair and endovascular repair were equally feasddfe, and effective
therapeutic methods. This result was concordanth wgrevious
studie§ 124

Owing to the rarity of this disease, relevant stgdwere limited. The
natural history of splenic artery aneurysm was €indd. Atherosclerosis,
fioromuscular dysplasia, collagen weakness, andianéégeneration
might be involved in its pathogené&s Splenic artery aneurysm held a
majority of female gender. Female dominance waatively rare in
aneurysm diseases, while the commonest aneurysabdafiminal aortic
aneurysm owned male dominali@e Therefore, the influence of female
hormone was highly skepti€4l, lacking solid evidence to support this
finding. With the lack of high-quality evidence, céuas randomized
controlled trial or multiple center prospectivedies, the management of
splenic artery aneurysm still needs further studidhe worst
consequence of this disability was rupture, leadomgnortality of more
than 209%". Specific mechanism of aneurysm rupture was unclea

Preventing aneurysm rupture relied mainly on thenagement of
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aneurysm diameter. Symptomatic splenic artery  aeur
pseudoaneurysm, and rupture cases reached an agteempositive
interventio®f). However, management of asymptomatic splenic yarter
aneurysm was still controversial. The widely acedptriteria of cutoff
was 2.0 ci®****®l Recently, because of the huge progress of less
invasive and effective endovascular therapy, soesearchers proposed
to cut down the cutoff in selected patiéhits Moreover, other
investigators were inclined to raise the standard.5 cm because of the
very low rupture risk in aneurysm below the staddaupported by their
retrospective studi€s In our perspective, the threshold of aneurysm
diameter was still 2.0 cm, needing sufficient solidd high-quality
evidence to modify it. Previous investigations destoated that patients
with pregnancy or after liver transplantation haigh-rupture risk. Thus,
patients with above risks may benefit in positimgeivention regardless
of aneurysm siz&' ! Preventing aneurysm rupture is always our
primary goal, wherein future investigations aredeekto certify the real
cause of rupture to attain patient-tailed suggestior elective
intervention.

Before the invention of endovascular techniquegnogepair is the sole
surgical option, which obtained good longtime outed. In previous
studies, open repair for visceral artery aneurysmdeéd to link with

relatively high mortality and surgical risks However, because of the
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overwhelming majority of perioperative deaths owirig rupture
individuals, the safety of open repair for intaptesic artery aneurysm
was very satisfactory. Skukla et al. demonstrated intact aneurysms
had the significant lower mortality than ruptureearysms, and the
perioperative mortality in intact aneurysm was!®%n this study, the
30-day mortality was 0%, and no serious complicetioand
reinterventions in follow-up time were found. Thaer of open repair is
irreplaceable in the current endovascular era. toggapic and
robot-assisted techniques were invented to ofisetshortage of open
repair. The samples undergoing laparoscopic tecdkesigvere limited.
Comparing between laparoscopic techniques andtitadi open repair
were also not performed in this study. The relagutgdies concentrating
on splenic artery aneurysm was insufficient. Tibeand his colleagues
found the advantage of reducing postoperative coatmns in
laparoscopic repair compared with open repair fpftersc artery
aneurysfi®. Additionally, Giulianotti et al. found that robessisted
treatment of splenic artery aneurysm is an effectimethof!. The
invasiveness of these methods mainly draws fronemempces of other
territories. In the future, laparoscopic and robeaissisted techniques
might play a more important role in open repair agegment of splenic
artery aneurysm.

Endovascular techniques are a revolutionary pregresspecially
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beneficial for high-risk patients. In our study,dewmascular repair of
embolization with coils demonstrated excellent techl success and
satisfactory middle outcome. The sacrifice of tpéesic artery through
embolization to exclude aneurysm was safe andleabecause of the
good collateral circulation of short-gastric artesmd gastroduodenal
artery?. However, end-organ ischemia risk emerged afteis th
intervention, especially in distal cases. The mosimmon ischemia
incidents were PSE. In our study, the PSE rate 31a8%. Fortunately,
all patients recovered with short-term conservatreatment. This result
demonstrated that PSE was not equal to spleniaadn and can be a
conservative management without sequelae. Thisinfijndvas also
confirmed in previous studiéd. Only one patient suffered with severe
end-organ ischemia of splenic abscess after endohasrepair. In the
follow-up time, two patients presented with sacerfysion, suggesting
that patients with endovascular repair need stratrveillance
postoperatively. To decrease this risk of sac fepem, some
investigators apply embolization with coils accomipd with glues (such
as n-butyl cyanoacrylate). This method achieveddgdmical outcome
without increasing ischemia rt$K. However, further evidence is needed
to testify this result. Recently, the importance wbtecting normal
splenic artery blood flow to maintain spleen fuantiis gradually

recognized. With the help of advanced endovasctdahniques and
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flexible small-covered stent, endovascular repaih wovered stent had
already be an alternative choice. Previous studieswed that this
method displays high-success rate, low mortality morbidity, and good
longtime patency in limited sampl&s This method also restricted rigid
anatomical aneurysm conditions in endovasculamigcies and suitable
endovascular devices. Moreover, a minimal splerterna aneurysm was
observed, especially invloved in its major branategmired by multilayer
layer stent with flow redirection, obtaining saesf short-time
outcomé&>. In general, embolization is a relatively simptedaffective
method in repairing splenic artery aneurysm, arahplg covered stent
to reserve normal blood flow is an alternative @ptin our opinion,
endovascluar repair also have anatomatic resmgtiovhich include
deficiency of adequate neck or sealing zones, mele tortuous access
to target aneurysm, large aneurysm located at holuspleen, and splenic
artery aneurysm involved in major branches for mhog essential blood
supply for end-organ.

No significant difference was observed in techniclccess and
middle-time outcome between open repair and endolasrepair in this
study. Meanwhile, endovascular repair is less iweasobviously
decreasing the surgery time, anesthesia risk, laoid Bospital time. This
result consisted with other resear¢h€s Both two methods were safe

and effective in the management of intact splem@ra aneurysm.



375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

Undeniably, these methods also have their own pmad cons.
Endovascular repair becomes increasingly populérarfield of vascular
surgery because it is safe, effective, and lesssime. Chin et al.’s
population-based evaluation in the management séeval aneurysm
demonstrated that endovascular management compatre@dpen repair
Is associated with decreased mortality and comfdice and shorter
hospital day$®. They further recommended this method as the first
alternative option. In addition, systematic reviamd meta-analysis in the
management of splenic artery aneurysm by Hogendaord his
colleagues found that endovascular interventiorravgd short outcome
by significantly decreasing perioperative mortaléynd open repair was
associated with few late complications and few texwentions in
follow-up timé®. Many centers adopted the priority strategies of
endovascular repair for splenic artery aneurysnige &uthors of this
study also hold the same attitude. However, we Ishalso recognize the
weakness of endovascular repair in increasing tis& of late
complications and reinterventions in longtime fallap. Meanwhile,
perioperative risk of open repair for intact spteartery aneurysm was
very low and acceptable. In our study, periopeeativortality was nil,
and all patients were successfully dischargedelecsed patients, such as
young patients with good general conditions, opgrair may be a good

option to obtain a good longtime outcome. Younggmas might benefit
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in less late complication and reintervention args leadial exposure. In
high-risk patients, endovascular repair will be gotimum choice. The
comparison between the two methods still needdhdurhigh-quality

studies. Patient-tailed management strategies nighhostly beneficial

in optimal intervention in the future.

The limitations of this study were as follows. Eirhe nature of study
was retrospective, and limited samples and follpatime were applied
in this study. Second, selection bias existed betvwike two interventions.
Third, etiologies of splenic artery aneurysms waseincluded during the
analysis. Lastly, the outcome of conservative meat for small size

splenic artery aneurysm was not included in thiskwo

Conclusion

Open repair and endovascular repair were equalgilbee, safe, and
effective for intact splenic artery aneurysm. Erakmular repair is less
Invasive accompanied with an obvious decreasergesytime and rapid

recovery with a short hospital time.



419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

References

1.Lakin RO, Kashyap VS. Splanchnic artery aneurysRistherfords
vascular surgery 2014; Chapter 141:2220-35.e4

2. Trastek V F, Pairolero P C, Joyce J W, et al. Splartery aneurysms.
Surgery[J]. Surgery, 1982, 91(6):694-699.

3.Dave S P, Reis E D, Hossain A, et al. Splenic pré@eurysm in the
1990sJ[J]. Annals of Vascular Surgery, 2000, 14{3:229.

4. Pulli R, Dorigo W, Troisi N, et al. Surgical treagmt of visceral artery
aneurysms: A 25-year experience[J]. Journal of MascSurgery, 2008,
48(2):334-342

5. Fankhauser G T, Stone W M, Naidu S G, et al. Thmamally invasive
management of visceral artery aneurysms and pseadosms[J].
Journal of Vascular Surgery, 2011, 53(4):966-970.

6. lkeda O, Tamura Y, Nakasone Y, et al. Nonoperatnaagement of
unruptured visceral artery aneurysms: treatmenttrbyscatheter coll
embolization.[J]. Journal of Vascular Surgery, 20086):1212-1219.
7.Shukla A J, Eid R, Fish L, et al. Contemporary outes of intact and
ruptured visceral artery aneurysms.[J]. Journalasicular Surgery, 2015,
61(6):1442-7.

8. Pitton M B, Dappa E, Jungmann F, et al. Viscar&try aneurysms:
Incidence, management, and outcome analysis intiaryecare center

over one decade[J]. European Radiology, 2015, Z5{@3-2014.



441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

9. Marone E M, Mascia D, Kahlberg A, et al. Is opepair still the gold
standard in visceral artery aneurysm managemenfdals of Vascular
Surgery, 2011, 25(7):936-946.

10. Chin J A, Heib A, Ochoa Chaar C I, et al. Tielathd outcomes in
endovascular and open surgical treatment of viscangurysmsi[J].
Journal of Vascular Surgery, 2017, 64(3):833-834.

11. Batagini N C, El-Arousy H, Clair D G, et al. @p versus
endovascular treatment of visceral artery aneurysnasd
pseudoaneurysms[J]. Annals of Vascular Surgery6 284(3):1-8.

12. Abbas M A, Stone W M, Fowl R J, et al. Spleartery aneurysms:
two decades experience at Mayo clinic.[J]. Anndl&/ascular Surgery,
2002, 16(4):442-449.

13. Wilmink A B, Quick C R. Epidemiology and potetfor prevention
of abdominal aortic aneurysm[J]. Br J Surg, 199828155-162.

14. Sadat U, Dar O, Walsh S, et al. Splenic art@mgurysms in
pregnancy--a systematic review.[J]. Internationaurdal of Surgery,
2008, 6(3):261-265.

15. Carr S C, Pearce W H, Vogelzang R L, et alr&urmanagement of
visceral artery aneurysms.[J]. Surgery, 1996, 12688-4.

16. Chiesa R, Astore D, Guzzo G, et al. ViscerdeAr Aneurysms[J].
Annals of Vascular Surgery, 2005, 19(1):42-48.

17. Regus S, Lang W. Management of true viscetahaaneurysms in



463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

31 cases[J]. Journal of Visceral Surgery, 2016(35347-352.

18. Panayiotopoulos Y P, Assadourian R, Taylor AReurysms of the
visceral and renal arteries[J]. Ann R Coll Surg IE©§96, 78(5):412-419.
19. Heestand G, Sher L, Lightfoote J, et al. Charatics and
management of splenic artery aneurysm in liversjpéant candidates and
recipients[J]. American Surgeon, 2003, 69(11):983-4

20. Tiberio G A, Bonardelli S, Gheza F, et al. Pexgive randomized
comparison of open versus laparoscopic managenfesplenic artery
aneurysms: a 10-year study[J]. Surgical Endosc(pi2:1-7.

21. Pier C. Giulianotti, Nicolas C. Buchs, Andrear&tti, et al.
Robot-Assisted Treatment of Splenic Artery Aneurggi Annals of
Vascular Surgery, 2011, 25(3):377-83.

22. Pasha SF, Gloviczki P, Stanson AW, Kamath RfanShnic artery
aneurysms. Mayo Clin Proc 2007;82(4):472

23. Lakin R O, Bena J F, Sarac T P, et al. Theezopbrary management
of splenic artery aneurysms[J]. Journal of Vascubargery, 2011,
53(4):958.

24. Cappucci M, Zarco F, Orgera G, et al. Endovascuieatment of
visceral artery aneurysms and pseudoaneurysmssteitit-graft: Analysis
of immediate and long-term results.[J]. Cir Espl 20

25. Ruffino M A, Rabbia C. Endovascular Repair dripheral and

Visceral Aneurysms With the Cardiatis Multilayerot Modulator:



485

486

487

488

489

490

One-Year Results From the Italian Multicenter Regjd]. Journal of
Endovascular Therapy An Official Journal of theehmiational Society of
Endovascular Specialists, 2012, 19(5):599-610.

26. Hogendoorn W, Lavida A, Hunink M G, et al. Ope@pair,

endovascular repair, and conservative managemenu@fsplenic artery

aneurysms.[J]. Journal of Vascular Surgery, 20046)61667-1676.



Fig 1 Kaplan-Meier analysis of freedom from reintervention
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