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Natural history of renal artery aneurysms

The natural history and long-term follow-up of splenic
artery aneurysms

Study Objectives

< To elucidate the natural history of
initially untreated VAA and RAA

“ Most of literature published is regarding
treatment, limited data on natural
history

< Outcomes focused on incidence of:

< - aneurysm enlargement

X3 - intervention

- rupture
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Methods

< Single institution retrospective analyses

< Patients diagnosed with VAA or RAA
from 2015-2020 in institutional radiology
database

< Imaging studies were reviewed by
reading radiologists and study team
members
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Results- Splenic Artery Aneurysms

< Total of 853 patients identified

< 514 (60.3%) had both clinical and
imaging follow up at a mean of 3.8
years

Follow Up
Follow Up Type 06D Duration, years
& (mean + SD)
No Follow Up 4108%)
Glinical Only 298 (34.9%) 4.14.0
Clinical and
ey 514(60.3%) 3.8:2.3
Total 853 (100%)
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Baseline Characteristics- SAA

Mean age at diagnosis, years
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[Coronary Artery Disease 23.7%
Connective Tissue or Rheumatologic Disease [FXFA

Baseline Characteristics- SAA

Distal 1/3:
Mid splenic 303%
artery:
Follow-up of 28.0% 239%

unrelated Proximal

1/3:9.7%

Splenic
hilum:
36.0%
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Imaging Characteristics- SAA

_

Characteristics

Mean diameter at 133463 Table L Splenic artery aneurysm (SA4) characteristics and
associated imaging findings
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Primary Outcomes SAA: Enlargement

Imaging follow-up of 514 patients
122 patients (23.7%) experienced growth
< Average growth: 2.5 mm at mean 3.8 + 2.3 years

< Annual growth rate stratified by aneurysm size:

< Initial size <10 mm (n=123): Q166 mm/yr_
< Initial size 10-19 mm (n=353): Q172 mm/yr.
< Initial size 20-29 mm (n=34): Q383 mm/vr_
% Initial size >30 mm (n=

“ There was no difference in annual growth rate or in percent of
patients with growth between the different size cohorts
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Primary O SAA: Factors iated with Growth
| chaacteristic [ OR |_95%Cl _lp-value]
Age at diagnosis 098 096,100 0093
Female gender 078 045139 04
Childbearing Age 027 005,105 0079
Atrial fib 143 057,337 04
Connective tissue disease or 111 038,283 08
theumatologic disease
Coronary artery disease 131 075225 03
Diabetes. 148 0.13
Hypercholesterolemia 099 >09
Hypertension 101 >0.9
Liver transplant 0.14 03
Malignancy 1.06 09
Obesity 140 02
Peripheral arterial disease 156 059,388 03
Portal hypertension 265 092,745 0067
Prior tobacco use 169 1.06,271 0028
Location 106 085,132 06
Calcification 064 034,124 02
Thrombosis 063 030,124 02

Primary Outcomes SAA: Intervention

Interventions

Indications for Intervention

Size/growth criteri 19 (70.4%)
Symptom development 5(18.5%)
20.4%

Splenectomy 2 (7.4%)
167%
I - %)
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SAA: Women of Childbearing Age

Women of Childbearing age
(n=35)

15.9747.8 mm

1(2.9%)

n of childbearing age aneurysm characterstics

‘aneurysm size. mm. 1597278 259 = 552 0004

Rupture. No. (%) 109 o NA
No.(¥) s0s7) N7 <0001

Aneurysm growth, No. (%) sma) 87052) &
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Primary O\ SAA:

y and C

«+ 23.7% incidence of enlargement
among those with imaging follow up

+“+ 3.2% incidence of intervention among
total cohort

“* 0.12% incidence of rupture
« Only a minority of women of

childbearing age underwent
intervention
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Renal Artery Aneurysms

< Cohort of 331 patients

< Predominantly female (61.3%) with 11
(3.3%) of childbearing age.

< Mean age of diagnosis 71.5 years ( range
24-99 years).

Results: RAA

Follow Up Type
(%)

Follow
Duration, months.

(mean % SD)

up

No Follow Up. 20 (6%) -
Clinical Only 174 (53%) 37426
©jneal and 137 (41%) 36120
imaging
Total 331 (100%)
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Baseline Characteristics: RAA

Table L Demoraphics of patants with enal arery
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Baseline Characteristics: RAA

Initial Imaging Indications
120 34%
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Imaging Indication

Count, aneurysms

Aneurysm Location and

Laterality
150
100
50 13%
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Proximal Mid Didal Hibm
Aneurysm Location Along Artery
mRight RA LeftRA mBilateral RA
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Imaging Characteristics: RAA
Imaging Characteristics: RAA
Table 1L Rens! artery aneurysm (RAA)charscteristis and
sszociated imaging Tndings
Characteristics
iform 73 -
Lateraity Saccular 277 Aneurysm Characteristics on Extra-Aneurysmal
i - True aneurysm 980 Imaging Characteristics on Imaging
Pcudosneuysm 20
e B Calcfication w22 300 82% 220 er%
Mean ciameter at diagnosis. mm 129=59 ;’E::“S‘S ‘;Z E 250 § 200
RAA <15 mm 69 on: > oy
RAA15.25 mm m Rupture o £20 Ee
RAA >25 mm 30 Associated imaging findings (n = 331) 2 150 . 100
Location Presence of AMA 19(57) s 5 50
e 5 Atherosclerostsof abdorminal sortafbranches 217 (656) g0 8 L S
Mid renal artery il Additional visceral aneurysms 24(73) 3 50 0
Oistal renal artery 287 e e e 5] ™ Aoic  Othe Viweral  AAA
Renal biuration 128 aneuryam 0 Atherosckrosis  Artery
Rea hilum. o PR RS Calclicgion  Thrombus  Dissscton neurysm
Imaging Characteristic Imaging Characteristic
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Primary Outcomes RAA: Enlargement RAA Outcome: Growth, intervention and rupture
Freedom from Aneurysm Enlargement by Initial Aneurysm Survival Function [o———
Diameter o} S Frcton — e
B — praoels = )
H
i .
20 40 60 80 10 I .
Radiologic Follow-Up Time, Months RS- e e
——FuiConat (87 <Bmm(n64) 15m b 20 (1=4) >2imm (1) . Kaplan Meier curve showing freecom from growth  Fig 3. Kaplan-Meier curve showing freedom from inter-
on radiologic follow-up. vention or rupture on clinical ollow-up.
% Mean radiological follow up among 137 patients was 26 + 21.4 months
% 43 (31/4%) of patients experienced growth; mean rate of 0.23 + 4.7 mm / year
“ Initial diameter of > 25 mm was associated with intervention but not with growth
% 415 RAASs with initial diameter of > 30 mm did not undergo intervention
53530 Hackensack Meridian 5330 Hackensack Meridian
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RAA: Factors A with Growth

Primary O

Univariate Analysis Multivariable Analysis

Age 100 091 {096, 1.04) Age 103 049 (094,1.13)
Active Smoking 23 029 (051,9.66) Active Smoking 3303 006 (083, 1309.89)
Prior Smoking 087 078 (034,227) Prior Smoking 245 035 (038, 15.84)
Hypertension 035 0.03 {013,091) Hypertension 070 075 {0.08,6.09)

Diabetes 040 016 011, 1.45) Diabetes 007 010 {000, 1.58)

cAD 045 0.60 (0.16,2.23) cap 032 038 0.02,412)

PAD 082 086 0.09,7.36) Hyperlipidemia 060 058 {0.09,3.78)

Hyperlipidemia 051 016 (0.20,1.29) Immunosuppression  0.26 034 0.02,413)

Immunosuppression 035 032 (0.04,2.89) Obesity. 753 004 (111,512

Obesity. 334 003 (113,992) Location 099 097 (0.44,2.23)

Location 094 094 (054, 1.64) Thrombosis 116 090 (0.11,12.67)

‘Thrombosis o073 064 (0.19,2.76) Calcification 020 015 (002,183
Calcification 047 015 017,132)
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Primary Outcomes RAA: Intervention

Count, aneurysms

stat

Interventions by Indication (n=8, 2.4%)
25% 25%
13%
Embdizton Aatorend Bypass Areurymarhaply

Intervention Performed
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Primary Outcomes RAA: Summary and Conclusions o

N
Patentswith g0

those with imaging follow up pereiingpeety

+31% incidence of enlargement among

<+ 2% incidence of intervention among
total cohort

+ Of 4 RAAS with initial diameter of >30
mm who did not undergo intervention,
none ruptured over mean follow up of
24 months

< 0% overall incidence of rupture
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Celiac Artery Aneurysms

%

» 76 patients identified
» 86.8% male, mean age 69.8 years

oo o

X3

* 76.3% lar, but all r
classified as true aneurysms.

&

Most common comorbidities
» Hypertension ( 64.5%)
Hyperlipidemia ( 46.1%)
Prior tobacco use ( 34.2%)
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CAA: imaging characteristics

« Most common indication for imaging :
follow up other intraabdominal pathology

Mean diameter 15.4 + 3.8 mm

% 23.7% saccular

< Concomitant AAA 13.2%

< Additional VAA 10.5%

 Visceral artery anomalies 11.8%
«<15mm «1520mm «>20mm
« Only 47.4% referred for vascular surgical
consultation
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CAA: outcome

< Clinical follow up mean 31.2 months #21.6 months

< No patients developed symptoms or rupture

< Mean radiological follow up among 45 patients was 25.2 months

< 16 patients (35.6%) enlarged

< One patient underwent intervention for increasing size in the setting of chronic
dissection

Table 3. Univariate analyss of patent and aneurysm characterisics on CAA growh.

Varisble Odds ratio 957% confidence interval p value
Age 270 0.087 0.02-0.46 004
Gender. 2083 044979 35

Prior or current tobacco 163 048-562 r
Hypercension 0530 014-199 35
Coronary artery disesse 0375 007-203 2
Hypercholesterolemia 1378 040470 sl
Obesiy 200 035-1132 il

0417 004409 5
Caldficaton 0582 028346 %

Inical diameter 20 mm 1402 028744 5
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CAA: outcome
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Conclusions

% Asymptomatic visceral aneurysms are
usually indolent

“ 1 rupture / 1260 patients = 0.07%
“ 36 interventions / 1260 patients = 2.8%
< Most do not require intervention

“ SVS guidelines seem reasonable.....

“ However, all of these lesions need

individualized patient care with attention
p etiology, morphology, burden of
follow up, and options for intervention
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