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Inddeling

Sande aneurismer e HAA, SAA, RAA, SMAA...
Pseudoaneurismer  HAPA, SAPA, RAPA...
Viscerale aneurismer * VAA

Renale aneurismer * RAA } VRAA
Mykotisk aneurisme

Graviditet



En sjeelden sygdom

* Incicens VRAA 0,1-2%  RAA0,1%

e Omkring 5% af AA er VAA — Sektion 0,01-0,09%

* Ruptur ved debut — A-grafi 0,73-0,97%

— Sande: 20%
— Falske: 70%



Hvad siger guidelines?

* Rumperede aneurismer skal behandles med
det samme

* Aneurismer hos gravide skal behandles uanset
stgrrelse

* Mykotiske aneurismer skal behandles uanset
starrelse



Sugiyama K et al Asi Jour Surg 2020
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Naturhistorie

 Traume/karskade
— Stumpt/skarpt
— latrogent
* Knive
* Nale
* Infektion

— Pancreatitis

— Endocarditis

Balasundaram P et al World Neurosurgery 2019



Post operativt PA
pancreaticoduodenale arkade




Postoperativ PA
Embolisering under aktiv blgdning

Slutkonfrol |




Sande aneurismer

Degenerative/atherosklerotiske

— Tab glatte muskelceller, brud pa elastiske fibre
Fibromuskulaer dysplasi
Arvelige

— Marfan-, Ehlers-Danlos syndrom
Aortaaneurismer

— Diastolisk BT > 100 mmHg
— Rygning => gget protease aktivitet hos nogen



SVS guidelines 2020
80 studier - 2845 aneurismer

SVS Clinical Practice Guidelines on the Management of Visceral Aneurysms

Gastric and Gastroepiploic Arteries
Repair all aneurysms regardless of size

Hepatic Artery .
o' Symptomatic
+ Size >2cm \

+ Growth >0.5cm/year J

e Splenic Art
+ All pseudoaneurysms
+ Size >3cm
+ All sizes in women of
\_ childbearing age

Celiac Artery
+ All pseudoaneurys ‘
¢+ Size >2cm

Pancreaticoduodenal and
Gastroduodenal Arteries
Repair all aneurysms regardless of size

\
Renal Artery
Superior Mesenteric Artery °Sysmptogﬁatlc
. L] >
Repair all aneurysms regardless  Kildles 1zé >ocm

of size - in women of childbearing age

- in patients with refractory

C.Olic Artery hypertension and renal artery
Repair all aneurysms stenosis

regardless of size \

Jejunal and lleal Arteries
¢+ Symptomatic
¢+ Size >2cm

e Surgery Chaer et al. J Vasc Surg, May 2020 3 ovescsieg

) Vascu
3 Copyright ® 2020 by the Society for Vascular Surgery® n @ThelVascSurg
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Miltarterieaneurismer
SVS 2020 - 775 SAA

2. Treatment indications, size criteria, and true vs false aneurysms

22 Werecommend treatment of nonruptured splenic artery pseudoaneurysms of any size 1 (Strong) B (Moderate)
in patients of acceptable risk because of the possibility of rupture.

2.4 We recommend treating nonruptured splenic artery true aneurysms =3 cm, with a 1 (Strong) C (Low)
demonstrable increase in size, or with associated symptoms in patients of acceptable
risk because of the risk of rupture.

J Vasc Surg 2020;72:35-39S



SAA

Tilvaekst

— Langsom veekst 0,2-0,6 mm/ar

— Et fatal vokser
Rupturrisiko (n 233)

— SAA 3,1%

— SAPA 76,3%
Mortalitet

— SAA 25%

— SAPA 50%

— Graviditet 80% m / 90% f
Behandling hvis

— @>3cm

— Vaekst>5 mm/y

— Graviditet

— Portal hypertenseion

Mayo Clinic 217 patienter, 50%
fulgt med serielle skanninger i 75
mdr. @ 2,1 cm mean, kun 10%
vokser, 0,6 mm/ar, ingen ruptur
eller komplikationer

Cleveland Clinic 66 patienter, 94%
med serielle skanninger gennem
3,1ar, @ 1,7 cm mean, tilvaekst 0,2
mm/ar, ingen ruptur eller
komplikationer



Behandling af SAA

Splenektomi
Ligering
Aneurismektomi

ligering
Laparoskopisk
Endovaskulzer

Martin D et At¢auVReat Isldd/Bh Surgd@BScience 2018



EV - Tekniske overvejelser

Lokalisation

— 5% centralt

— 20% midt

— 75% perifert
Anatomi

— Kollateral forsyning
— Proptraekker?

Embolisering
— Baekke sider

Stentgraft
— Hvis anatomi tillader



https://doi.org/10.1002/sono.12199

EV-Resultater SAA
Teknisk succes 97% - klinisk succes 98%

Miltinfarkt

— Hilzert aneurisme (n 6 af 20)
— Inkomplet kollateral forsyning
— Nontarget embolisering

Miltatrofi (2 af 20)

Pancreatis

Post embolisering syndrom
Rekanalisering (18% - 30%, 1996 og 1998)




Elektivt SAA—-2,5cm
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Leverarterieaneurismer
SVS 2020 - 359 HAA

Tilvaekst
* Op til 8 mm/ar

e 27% af 22 fulgt i 68 maneder
vokser

Rupturrisiko
e 14-80%7?

* 50 % subgruppe med
fibromuskulzer dysplasi eller
polyarteritis nodosa

Mortalitet
* 30%

Behandlingsgraense
* Hgjrisiko pt @ >5 cm (3ben)
* Lavrisiko pt @ >2 cm (EV)

0,002% af 2 mio (Mayo Clinic)

HAA associeret med

*  SLE, fibromuskulaer dysplasi,
polyarteritis nodosa, Takayasu
arteritis, Wegener granulomatose

Medf@dte arsager til HAA

*  Marfan syndrom, Ehlers-Danlos
syndrom Osler-Weber-Rendu
syndrom

77% ekstrahepatisk
20%intra- og ekstrahepatisk
3% intrahepatisk



Komplikationer

Infarkt

Galdegangsiskeemi
Galdeblzerenekrose
Abscessdannelse
Rekanalisering
Postembolisering syndrom 25%



HAA 4 cm - profylaktisk




Gigantisk HAA — post haemoragi




Gigantisk HAA




Gigantisk HAA

17257 02




Hvornar skal RAA behandles?
1297 aneurismer

2. Size criteria and alternative indications for intervention

22 Werecommend emergent intervention for any size RAA resulting in patient symptoms 1 (Strong) B (Moderate)
or rupture.
24 In patients with medically refractory hypertension and functionally important renal 2 (Weak) C (Low)

artery stenosis, we suggest treatment regardless of size.

J Vasc Surg 2020;72:35-39S



Andring i behandlingsgraense
hos asymptomatiske RAA

Tidligere Aktuelt
e Tilvaekst * Tilvaekst
— 16 mm/ar — 0,06-0,6 mm/ar

* Rupturrisiko

— 14-30%
* Mortalitet

— 80%
 Behandlingsgraense

— 2cm

e Rupturrisiko
— 3-5%

 Mortalitet
— 10% < VAA

 Behandlingsgraense

— 3 cm




= The contemporary management of renal artery
aneurysms

Jill Q. Klausner, BS,” Peter F. Lawrence, MD," Michael P. Harlander-Locke, MPH,"
Dawn M. Coleman, MD,"” James C. Stanley, MD," and Naoki Fujimura, MD," for the Vascular
Low-Frequency Disease Consortium, Los Angeles and Stanford, Calif; and Ann Avbor, Mich

Right Left
N = 528 (61%) N = 337 (39%)

Initial Evaluation

760 Patients, 865 RAA

Symptomatic Asymptomatic
191 Patients, 205 RAA 569 Patients, 660 RAA
Mean Diameter=1.9+ .1 cm Mean Diameter = 1.5+ .1 cm
Elective Repair Elective Repair
122 Patients, 128 RAA 91 Patients, 113 RAA
Mean Time to Repair =3 £ 1 mo. Mean Time to Repair =6 £ 3 mo.
Mean Diameter=2.3 +.1 cm Mean Diameter=2.4 £ .1 cm
Observation Observation
69 Patients, 77 RAA 478 Patients, 547 RAA
Mean Follow-Up = 40 mo. Mean Follow-Up = 57 mo.
Mean Diameter = 1.3 +.1 cm Mean Diameter =1.3 .1 cm

Fig 2. Management used for patients with renal artery aneurysms (RAAs).



Debutsymptomer

Table II. Presenting symptoms

Symptoms Patients (N = 760), No. (%)
Asymptomatic @
Difhicult-to-control hypertension 6 (10)

Flank pain 46 (6)
Hematuria 30 (4)
Abdominal pain 15 (2)

Other (back pain, etc) 24 (3)

Klausner et al, JVS 2015



Vaekstrate hos asymptomatiske

2.5
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.......
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All Aneurysms = 0.086 cm/year  sssssssas:
Non-Calcified Aneurysms = 0.081 cm/year s
Calcified Aneurysms = 0.089 cm/year

Mean Aneurysm Diameter (cm)

0 1 2 3 4 5
Time (Years)

e 454 aneurismer FU samme modalitet
e 293 aneurismer uden tilvaekst

* Aneurismer subgruppe > 2 cm
— Vaekst 0,2 cm/y — ikke signifikant forskellig

Klausner et al, JVS 2015



Ruptur

* |[ngen ruptur i opfaglgningsgruppen
* 3 patienter debuterede med ruptur

* Rupturraten
— Totalt 0,3% (3/865 RAA)
— @ >3 cm 18% (3/17 RAA)

Klausner et al, JVS 2015



Hvordan behandle RAA?

European Journal of Vascular and Endovascular Surgery 2019 58e507-e508DOI: (10.1016/j.ejvs.2019.06.1188)



Medicinsk behandling

* Antihypertensiva

— Kirurgisk behandling til RAA < 3 cm kan overvejes
hvis blodtrykskontrol er vanskelig

* Pladehaemmer behandling
e Statin behandling



Kirurgisk behandling

Aneurismektomi Preoperative Postoperative
Arterioraphi

Ex vivo repair
— Cold perfusion

Nefrektomi

Robotassisteret
laparoskopisk repair




Endovaskulzer behandling

* Afhaengig af lokalisation

— Hovedgren
* Binyre, urethra

— Hilus
* Delingssted
— Parenchym
* Endearterier
* Afhaengig af formen
— Sacculat
— Fusiformt

Type 1.
Saccular aneurysm

Fusiform aneurysm

Type 3.
Intralobar aneurysm

Tom Kai Ming Wang, and Milind Y. Desai CCIJM
2020;87:755-758

Copyright © 2020 The Cleveland Clinic Foundation. All Rights Reserved.



Tilfeeldigt fundet RAA




Truncus coeliacus aneurismer
SVS 2020 - 87 CAA

Tilvaekst

e 1 ruptur blandt 8 asymptomatiske
CAA fulgt i 91 mdr, ingen vaeskt af
nonrumperede

Rupturrisiko

— Samlet 10-20%

— @15-22 mm 5%

— @>32 50-70%
Mortalitet

— Naesten 100% (33 af 34, 1943)
Behandlingsgraense

« CAA @ >2cm (asymptomatiske)

Spontan dissektion transformeres
sjeldendt til aneurisme i
viscerale arterier —ingen
rekomendation

Poststenotisk dilatation pga MALS
behandles konservativt hvis
asymptomatisk

CAPA oftere symptomatiske
«  80% af 28 CAPA
e 20% af 20 CAA

Hajere 30d-mort v symp



Case




Thromboseret TC aneurisme




Treatment of Visceral Artery Aneurysms
Using Novel Neurointerventional
Devices and Techniques

Timothy Eanna Murray, MB, MCh, MRCS, FFR, EBIR,

Device: Comaneci
Technique: Temporary stent assistet e ation

Murray TE et al JVIR 2019



Ballon assisteret embolisering
Stent assisteret embolisering




Endovascular Treatment of Visceral
Artery Aneurysms and Pseudoaneurysms
in 100 Patients: Covered Stenting vs
Transcatheter Embolization

« JOTAE
* 300CS

51VAA 49 VAPA
CS principielt fgrstevalg

Kort afstand fra aorta og
ikke-slyngede kar taler for
CS

Oversizer med 1 mm
CS @ 5-9 mm

Hvis kar @ < 5,5 mm distalt
benyttes coronare
stentgrafts

VAA 24, VAPA 6

19 elektive, 11 akutte
27 Viabahn, 3 coronare
1 22pt, 2 5pt, 3 2pt

Patency
* 6mdr88%
e >33ard0%

Venturini M et al, JEVT 2017



Table I. Patients Undergoing Transcatheter Embolization or Covered Stenting for Visceral Artery Aneurysms.”

Total Cohort (n=100)

Transcatheter
Embolization® (n=70)

Covered Stenting® (n=30)

Age, y; men
Aneurysm type

Aneurysm size, mm
Affected arteries; sites

Procedure

Technical success
Clinical success
Failure/reinterventions
Major complications
Thirty-day mortality
Vessel preservation
Target organ ischemia

Subgroup SA, HA, RA, and GDA®

Technical success
Clinical success
Failure/reinterventions
Major complications

59+14; 58

51 VAA, 49 VAPA
(39 postsurgical, 5
posttraumatic, 5
postinflammatory)

2312

31 SA, 21 HA, 14 RA, 12
SMA, Il GDA, 8 PDA,
3 LGA; 34 proximal, 33
middle, 33 distal

59 elective, 41 emergency

96 (96)
83 (83)
15 (15)
4(4)

7(7)

36 (36)
27(27)

79/81 (97)
67/81 (83)
12/81 (15)
3/81 (4)

59+14; 39
34 VAA, 36 VAPA

2312

21 SA, 12 HA, 8 RA, 12
SMA, 6 GDA, 8 PDA,
3 LGA; 20 proximal,
23 middle, 27 distal

39 elective, 31
emergency

67 (96)

57 (81)

12 (17)

3(4)

5/70 (7)

12 (17)

23 (33)¢

50/51 (98)
41/51 (80)
9/51 (18)
251 (4)

59+£15; 19
17 VAA,13 VAPA
26%12

10 SA, 9 HA, 6 RA, 5
GDA; 14 proximal, 10
middle, 6 distal

20 elective, 10 emergency

29 (97)
26 (87)
3 (10)

I 3)
2/30 (7)
24 (80)
4(13)

29/30 (97)
26/30 (87)
3/30 (10)
1/30 (3)

Abbreviations: GDA, gastroduodenal artery; HA, hepatic artery; LGA, left gastric artery; PDA, pancreaticoduodenal artery; RA, renal artery; SA,

splenic artery; SMA, superior mesenteric artery; VAA, visceral artery aneurysm; VAPA, visceral artery pseudoaneurysm.
*Continuous data are presented as the means * standard deviation; categorical data are given as the counts (percentage).

®Combined techniques: 5 covered stenting patients required concomitant embolization of efferent vessels, | covered stenting failure needed
subsequent embolization, and 4 embolization failures had subsequent covered stenting. Five embolization patients required hematoma drainage and |

covered stenting patient underwent stent-graft removal and hematoma drainage.

‘One elective, 6 emergency.
One clinically relevant.

“Patients with SA, HA, RA, or GDA aneurysms suitable for treatment with either technique.

Venturini M et al, JEVT 2017



W) oo Systematic Review and Single-Center
Experience for Endovascular
Management of Visceral and

Renal Artery Aneurysms

Hong Kuan Kok, FFRRCSI, FRCR, EBIR, Hamed Asadi, MD, PhD, FRANZCR,
Mark Sheehan, MRCS, Mark F. Given, FFRRCSI, EBIR, and
Michael J. Lee, FFRRCSI, FRCR, EBIR

* 939 pt
e 22 studier inkluderet i perioden 2005-2016

— Antal patienter pr. studie n 4-63
— Forfatteres lokale erfaring n 19 (1999-2015)

* 646 (84,5%) endovaskulzert behandlede:

— VAA 432
— VAPA 151
— Uklassificerede 63

Kok HK et al J Vasc Interv Radiol 2016



Aneurisme “demografi”

e Stgrrelse
—VAA 28,8 +/- 8,4 mm
— VAPA 29,6 +/-16,5 mm

* Ruptur ved preaesentation
— 103/646 (15,9%)

* Emboliseringsmateriale

— Coils, stentgrafts 13, NBCA 5, plugs 5, thrombin 4,
flow diverting stents 3, EVAC 2, partikler 1

Kok HK et al J Vasc Interv Radiol 2016



Samlede resultater

Teknisk succes 93,2%
Organ bevaret 99,3%

Komplikationer 118 (18,2%)
— 65 klinisk insignif. infarkt (47 milt, 8 nyre, 3 lever)
— 11 adgangskomplikationer (10 haeamatom, 1 PA)

— 23 major complications (blgdning, cardielle/cerebrale
events, blgdning, infarkt, infektion, absces)

— 10 patienter dpde indenfor 30 dage

* 4 under behandling, 4 efter behandling, IC blgdning,
lever/nyresvigt

Kun 4 studier rapporterer efter SIR

Kok HK et al J Vasc Interv Radiol 2016



Follow-up — 20,5 mdr.

35 (5,4%) reperfusion, endoleak, vaekst, sen
reblgdning

3 asymptomatisk thrombose

— 2 stentgraft, 1 flowdiverter
1 stentgraft migrering => reintervention
1 nyt aneurisme ved follow-up, progression?

Kok HK et al J Vasc Interv Radiol 2016



Reintervention

e <30d+>30d:4,6%
e >30d:4,1% 27 reinterventioner op til 24 mdr
— Aneurisme reperfusion eller reblgdning

e 3 cases (0,5%) kirurgisk intervention
— HAA vakst trods EV reintervent
— RAA perfusion trods EV behandlingsforsgg
— Pancreas PA to emboliseringsforsgg

Kok HK et al J Vasc Interv Radiol 2016



HAA — stgrrelse?




SAM
Sim sAlabiM salaBam Saladu SaladiM

Kan aneurismer * Diagnostiske kriterier
forsvinde? — CAA, SMAA, IMAA**
SAM — Alder > 20 ar

— Non-atherosklerotisk — Fraveer af symptomer fra
— Non-inflammatorisk * Kropsbygning

. . . * Hud
Billeddiagnostisk . Led
— Multible fusiforme . Pjne
aneurismer « Lunger
Praedilektation for * Nyrer
viscerale arterier — +iso RAA (+ fibmuskdysp)
Vacuoler ydre media* — Ingen TC stenose

Shimohira et al AJR 2021



SAM
Segmental Arteriel Mediolyse

8 mm (3'63) Aneurysms due to SAM 123
Unruptured 92 Ruptured 31
pt A p N
Found with rupture initially 29
Newly appeared during follow-up 2
N J
v v v
Observed 71 Treated 21 Observed 2 Treated 29
TAE 20 TAE 25
Could not be <« Resection 1 Resection 4
evaluated 1
h 4
Evaluated 70 [
[ \
Not chanaed 45
Disappearea 13
Newly a ared 3 H
k Vappe ) MCA anrurismer behandles

Shimohira et al AJR 2021




Konklusion

Sande, asymptomatiske, non-inflammatoriske,
aneurismer hos ikke-gravide vokser i de fleste
tilfaelde langsomt og forudsigeligt

Nogle fa tilfaelde af non-inflammatoriske, non-
atherosklerotiske aneurismer udlgst af SAM kan
regrediere

Resten skal behandles uanset starrelse

Bledende aneurismer skal behandles med det
samme

Endovaskulzaer behandling — hvad ellers?



