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Progress in diagnosis and treatment
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Abstract; Infective native aortic aneurysm (INAA) is a rare and highly lethal disease in the field of vascular surgery,
caused by degeneration and destruction of the aortic wall with the microorganism ( mostly by bacteria). INAA has rapid
progress, complicated symptoms, high rupture risk and poor prognosis. The diagnosis and treatment of INAA remain
foci and challenges in vascular surgery. This review discussed the etiology, pathogenesis, clinical symptoms, diagnosis,
treatment and complications of INAA based on the published papers and our management experiences, in order to pro-
vide advice to the future research and managements.
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Figure 2 CT images of a patient with INAA
A Perivascular gas and retroperitoneal hematoma of
the left common iliac infective aneurysm; B Extended
perivascular gas and hematoma after endovascular
aortic repair (EVAR).

5 & Ir

5.1 HEEIT
PUBRYLIAIT R INAA —UNAIT LR, BHARR
JEAAXTT INAA (93657 AF 5 H 2 (FUIm R 52 B i,
REFEBHME R R AN 50% ~70% , BT IR TT
B2 R B I LIRS INAA L ZIRE SRR AR
— B, VTR B LAY INAA g Rt e e,
HIHAIASS Jay 51 2% 5 ARV T QR & L 1Y INAA
AR S I K E S i T ey, FL s R 22107
FHOCAFSE B AR FTR T AE R £ 3 d 18
KT AH DG FE T 3R F I A & A2 R A 80% (OR =
0.2) , RJGM AP A EZE D 6 4~ H Wrl gDt 2y
WHIZE T (HR = 0.36) ") | Aoki 5" HEEAR G
FRBKN HTAER 2 G, ORdiAER 6 ~H, WXt
T HiE T EVAR TR B E , — Lo 7 4R
RO RPA: 23697 (EASCTE M2, Spali iy F i
BEYSRIT AT AR TR B NET %R



FEIES AF R S IR T i R 45

75% ~ 100% """ Wb AF F 2w AT 22 B 96 48 T
AR, INAA BFE PN % BT ARIBIT
52 FARi&FF

— SO S SUE R AR 1 £ B S e T
MBTEAYT Ja B R T TR SR Tt A WA —
Hif12h INAA ) N Y 57 217 FARR 1B INAA
WEZE, DA K R 3 e e 3 B Y kR H e
il , F ARG T7 EB L, B 55 FF TR (open aor-
tic repair, OAR) F1}E VG JT ( endovascular repair,
EVAR) . FARN B AR BRI M 2 s
HATXF T OAR Hl EVAR 2 £ AL 45 1t TG IH A 3
IH,2007 4ERTAYFH A FT LA OAR R 3, 117 2008 4FJ5
LI EVAR 340
5.2.1 fREHISPEBTAR

fift ) A0 55 % TR AL W 3l ik — U 3 ik 5%
S5 TR I 55 B, JFL e ik 8l ik — SR 8 Jik 527 B 2 e
S TFAR TR, MRS 55 B UL SEAE T T LAY
TR B B ekt I8 55 % il 4 5 A7 JRR 4 IX 5k
B S IR AT DL e BRI R
A TR 11 XU AT

TF5T 2 B AH L I 3 ik — X% 3 fok 52 4, 16 1 I
S AR T BE LA B A A I 45 )R AR G e ik
BRMTARN S5 i o0 55 TR I A 25 R AN R AR
SIS 3 ARG R L 67% , Fsh kR sy 2L %N
2% ~20% ; WeAM , RIS IG5 K R ATV R, 20° 15% ~
20%" S — TR 5T R GE B R T S AR g R
80%' ),

x B BRI A 55 1 F R AR 5 g R A AR
PR R, BT AR S A K HEHS  HEFEL
FEJR G 0 R A S5 T 408 30T FHR A A7 7 JER e 4515 B
TRHZTAR, WG 55 A e iE 30, HAY
& TR O G  R
522 JRfuEHEAR

i shos AR A b, DR B 2o LI
R O 5 R A ) 25 20, A RS A Il 3
Bl 1% ; QR A E HERR R S0 55 b TR B [ T
ff o A 5%/ B S Y 3 g R o, HL B
KL RE ARG 2 BEA T Lee %1 HEAT
() —I4 A 28 ] INAA FE BT oe 4G , R B 2l
#H (n=13) M55 B4 (n=15) (19 B TR W15
=500k 8% F127% .,

SRMTIZA S B s 76 T 5 g5 i Im A 45 8%
5 IERYL KRR, T REHE N T ARG PR RS, —
T OIS S SR TR IS (n=37) RIS
ARG (n=6) I FHERYLR 5 51 8% A1 0%

T —TE AR 13 SR B R R 0 PR
R 20% ' XEEHFITREA RN, AT RER i H 4
TF2F R X AR R R 1 DR o7 F AR 8 P e IR
W ZR6 5 RN 55 1% 5 R A S LS, AT
HH dop 2% S A S 5 R Y PR A I O DR A T
AT AR INAA 012 2 O TER AR 7 7
BEAN, An SR S5 E e RS R S, ] RE T
RTINS TR

Hip, B8 INAA A Y £ B 254
RWA T AEYHLSRNA TS BIREAT
M5 S S5 DA B AR ER K ER
PRREHIY Y AS TR A VR RTRE R () B i 4 4 ] 1B A
e B 78 R DA ek 3 TR YL R b 9t &
i 5 1A R IR IS AR DA T A AR SRR A O
HRAE KRR 0.7% ) AR AR F K
TR E K, — 3 INAA TARIEIHHRZ) R 90%
T TR 5K S g R R 100% , R JE 3 A
14F 5 4RI TR RS0 91% 83% F1 71% %2, {H
2 N FH KRS H 400 A 0 8 42 G T ) A8 [ R AR B
KA 23 A TR AR fB) BB 5 , BRI T i kRS A
YitE 22 F AR R 5 HH T8 458 DT G [ 800
R K R G 40 W KRS A ) R S U R
2% ~10% , 294 15% 19 835 B G ik v FeAH DG
SR N T A AT LA S DU R4S 42, A5
PUAE BERA T U SN 10
5.2.3 EVAR

EVAR T4 O 2038 W IR 7 3 ke 1 3 3t
YegE. /4% OAR 2 INAA JRYT A FRYE EVAR 1/}
SRELAE ANTTEAR B A 3, a5 /0N M BE AR AR R
FIAE, T EVAR fe K4 e TizAR Aok
T BREGL AL, H AR Y B3 A 2 Al B DX s, B
SR R XU A s 5 I/ EVAR TG i B 45 iU A
BB B AR RS 3% | 0T BB 5 5 22 NPT LIR YT

HAiH = 5 F % EVAR Fl OAR JA3J7 INAA
(ARG RIS, | (H KA B AR 3278 T EVAR A
Eb OAR TERF AR LR H, —IERIN A £
OMFSE 7R EVAR FUARJE 1 H (1.5.10 4F 4R
H91% . 75% .55% . 41% ">, F A% F K £ 8 IN-
AA B3 EVAR T DIER — WK R Y7 T B, ]
DI EEAE A I 0 2R YT B, Meta 43T 87K
EVAR HARJ5 FHER YL % (24% vs. 18%, P=0.439)
METAREK(24% vs. 21%, P=0.650) A B EmE T
OAR, HA H i1 i W1 45 )7, EVAR R J5 30 d £ 47
K 93% , 1 OAR N 57% |



46 TR N N

e (B % W 62 % 9 1]

6 HEIE

AT ILE MR LA INAA s UL AT I %
i, FAAR TG I & AE AL 46 32 3l Dk (32 B ik
TR, Bk SR E s k) |, 48R0
TR (UL i N3 158 JRe e A AR BR L 55 ) | LA
T 54 5 S50 A S i b R 2 ot P PR s Y i
PRI E A A TR BB TR AN R, FF A 3 A A7
R TR A 70 ] INAA R F AR SR, &
IEAE R B YL () INAA BET- R 0] 35 71% ™', Hu
SIS BN TR TR TR AL B A A Ja
Yo WeFME I A R TR B, HAFAR
H BENIET R A YRR I K IR TR

INAA FIAR 5 B AR 2 Joe /™ 5 0 9 2 i A Jek
Ye M & I & SE ( infection-related complications,,
IRCs) , (L MeFE IMUAE EAR L | Bl ik 4Bk
HYURYLSE . 2045 90% 1) IRCs HiBLFEINAA R 5
A3 AN H . ANFERFFEIRGE ) IRCs & AR 2 050K
210 18.2% ~42.8% >34 B IRCs 1E1E &
TJa A R BAEJR  IRCs FSCHET R 2k 40% ~T70%
o B B Bk 8 = sh Bk S RS R IR Bl FE T
ERulPLikE] 70% ~100%

7 R E

H AT INAA = AH R RTIEEFGY . SEREAFSY
Z Jp R HEATT ST, H AT G INAA Bl A5 50 45 )
S, A REFEE— B IRAMGY . INAA Btz 2 it
5, BRI AEAS SR/ R T ISR TR 4518 1Y
GitE X,

FHSHF 7T S s 75 1T RE -5 1 =8 s bKRg 1) & s A
TEAHSCNE , HAFAE EB i 8 & HIV AH G Y /il 3 31 ik
968 T et AR o ko ) 3BT {EL E R e G ik B
P B BRI e R 3R B G e 0 T R 1 2R3
SRS SR EHAR G, IR EEAE INAA K
BILE AR F AT BRI 58 1 — K 5 Tl

LW HNAYTY — B2 INAA I R 52 B2 rp Al 31
WIR LRGSR Y, BB TR A e B 16 3
B AR, AT 2 pE N mNGS 25 5 15 AR B 0 B
B RS R, EVAR 1E 25T 4 48
OAR 7 B U4 e 101 485 e 2 (L ) K 3 485 )y, 1HL— HL.
FETEZE =, B0 SRS A 1) IR Y 5 HAh IRCs, OAR 1)}
SRIE YT 8MR T F B .

INAA J2 IV SRR A ) — | RBUR Bk %, 1
i INAA B9J P SR pILT SRR, Skl 3k |
H A AR I 22 BIRYT IR S 1R R AT INAA BESERY
o WA SCHIE TN BR85S 1)

S E K

[ 1] Osler W. The gulstonian lectures, on malignant endocardi-
tis[J]. Br Med J, 1885, 1(1262) . 577-579.

[2] Sorelius K, Wyss TR, Academic Research Consortium of
Infective Native Aortic Aneurysm, et al. Editor’s choice-
infective native aortic aneurysms: a Delphi consensus doc-
ument on terminology, definition, classification, diagno-
sis, and reporting standards [ J]. Eur J Vasc Endovasc
Surg, 2023, 65(3) . 323-329.

[ 3] Ballaith A, Raffort J, Rajhi K, et al. Mycotic aortic and
left iliac ruptured aneurysm due to Escherichia Coli. a
case report and literature overview [ J]. Acta Chir Belg,
2022,122(1) ; 56-62.

[4] Wilson WR, Bower TC, Creager MA, et al. Vascular
graft infections, mycotic aneurysms, and endovascular in-
fections: a scientific statement from the American Heart
Association[ J]. Circulation, 2016, 134(20) : e412-e460.

[5] Dang Q, van Eps RGS, Wever JJ, et al. Nationwide study
of the treatment of mycotic abdominal aortic aneurysms
comparing open and endovascular repair in The Netherlands
[J].J Vasc Surg, 2020, 72(2) : 531-540.

[6] Lin CH, Hsu RB. Primary infected aortic aneurysm: clini-
cal presentation, pathogen, and outcome[J]. Acta Cardi-
ol Sin, 2014, 30(6) . 514-521.

[7] Luo CY, Ko WC, Kan CD, et al. In situ reconstruction
of septic aortic pseudoaneurysm due to Salmonella or
Streptococcus microbial aortitis; long-term follow-up[J].
J Vasc Surg, 2003, 38(5): 975-982.

[8] Lee CH, Hsieh HC, Ko PJ, et al. Treatment of infected
abdominal aortic aneurysm caused by Salmonella[ J]. Ann
Vasc Surg, 2014, 28(1) . 217-226.

[9] Huang YK, Chen CL, Lu MS, et al. Clinical, microbio-
logic, and outcome analysis of mycotic aortic aneurysm :
the role of endovascular repair[ J]. Surg Infect, 2014, 15
(3): 290-298.

[10] Sorelius K, Wanhainen A, Furebring M, et al. Nation-
wide study of the treatment of mycotic abdominal aortic
aneurysms comparing open and endovascular repair[J].
Circulation, 2016, 134(23) . 1822-1832.

[11] Barry IP. Mycotic abdominal aortic aneurysm in the en-
dovascular era[ J]. Cureus, 2019, 11(11); e6119. doi:
10.7759/ cureus.6119.

[12] Murakami M, Morikage N, Samura M, et al. Fluorine-



FEIES AF R S IR T i R 47

[13]

[14]

[15

—

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

18-fluorodeoxyglucose positron emission tomography-
computed tomography for diagnosis of infected aortic an-
eurysms[ J]. Ann Vasc Surg, 2014,28(3) :575-578.
Xue J, Yao YM, Liu LM. Treatment of tuberculous aor-
tic pseudoaneurysm associated with vertebral tuberculo-
sis: a case series and a literature review[ J]. Medicine,
2018, 97 (15): e0382. doi: 10. 1097/MD. 000000000
0010382.

Lopes RJ, Almeida J, Dias PJ, et al. Infectious thoracic
aortitis: a literature review[ J ]. Clin Cardiol, 2009, 32
(9) : 488-490.

Berchiolli R, Mocellin DM, Marconi M, et al. Ruptured
mycotic aneurysm after intravesical instillation for blad-
der tumor[ J]. Ann Vasc Surg, 2019, 59: 310. doi; 10.
1016/j.avsg.2018.12.100.

Flynn D, Ogi A, Subedi S, et al. Mycotic aortic aneu-
rysm formation following intravesical BCG treatment for
transitional cell carcinoma of the bladder[ J]. BMJ Case
Rep, 2021, 14(11) . ¢246389. doi: 10.1136/bcr-2021-
246389.

Kordzadeh A, Rhodes KM, Hanif MA, et al. Ruptured
cryptogenic mycotic abdominal aortic aneurysm by Salmo-
nella enteritidis[ J]. Ann Vasc Surg, 2013, 27(7): 973.
doi:10.1016/j.avsg.2012.08.016.

Al-Ani HH, Khashram M, Dean A, et al. Infected ab-
dominal aortic aneurysm after transrectal ultrasound-
guided biopsy of the prostate; a report of two cases[J].
Ann Vasc Surg, 2019, 61 469. doi; 10.1016/j. avsg.
2019.05.021.

Banks CA, Beck AW, McFarland GE, et al. Concomi-
tant paravisceral and thoracic mycotic aortic aneurysms in
a cirrhotic patient[ J]. J Vasc Surg Cases Innov Tech,
2021, 7(3) : 496-501.

Jabloniska A, Zagrapan B, Paradowska E, et al. Abdom-
inal aortic aneurysm and virus infection; a potential caus-
ative role for cytomegalovirus infection? [J]. J Med
Virol, 2021, 93(8): 5017-5024.

Sorelius K, Wanhainen A, Furebring M, et al. The mi-
crobiology of infective native aortic aneurysms in a popu-
lation-based setting[ J]. Ann Vasc Surg, 2022, 78 112-
122. doi;10.1016/j.avsg.2021.06.039.

ARG, . A RO R IR S S ORI N R T
R e AT 7 Ry b G Ol [T ], I8 5 1 P9 I 8 S B
Zeik, 2023,9(10) ; 1162-1166.

Huang Boru, Gao Zhanfeng. Expression of cytokines in
abdominal aortic aneurysms infected by Brucella before
and after intracavitary therapy [ J] Journal of Vascular
and Endovascular Surgery, 2023, 9(10) : 1162-1166.
Kang J, Kim YW, Kim DK, et al. Culture-negative my-

cotic aortic aneurysms probably have a less severe clini-

[24]

[28]

[30]

[31]

[34]

[35]

cal nature than culture-positive counterparts [ J]. Ann
Vasc Surg, 2021, 75: 150-161. doi: 10. 1016/j. avsg.
2021.03.018.

Maleszewski JJ. Inflammatory ascending aortic disease :
perspectives from pathology [ J]. J Thorac Cardiovasc
Surg, 2015, 149(Suppl 2) : S176-S183.

Roncati L, Bernardelli G, Manenti A. The infected ab-
dominal aortic aneurysm[J]. Ann Vasc Surg, 2020, 65;
€297-e298. doi:10.1016/j.avsg.2020.01.082.

Bayliss CD, Booth KL, Williams R, et al. Managing a
mycotic thoracoabdominal aneurysm; the importance of
molecular diagnostics[ J]. Ann Thorac Surg, 2017, 104
(5): e379-e381.

Lakhani DA, Sharma SA, Kutayni H, et al. Primary aort-
oenteric fistula; a case report and brief review of the litera-
ture[ J]. Radiol Case Rep, 2021, 16(11) . 3549-3553.
Cullen JM, Booth AT, Mehaffey JH, et al. Clinical charac-
teristics and longitudinal outcomes of primary mycotic aor-
tic aneurysms[ J]. Angiology, 2019, 70(10) ; 947-951.
Wanhainen A, Verzini F, van Herzeele I, et al. Editor’s
choice - European society for vascular surgery ( ESVS)
2019 clinical practice guidelines on the management of
abdominal aorto-iliac artery aneurysms[J]. Eur J Vasc
Endovasc Surg, 2019, 57(1) . 8-93.

Sorelius K, Mani K, Bjorck M, et al. Endovascular
treatment of mycotic aortic aneurysms: a European multi-
center study[ J]. Circulation, 2014, 130(24) ; 2136-2142.
Silvestri V, D’Ettorre G, Borrazzo C, et al. Many differ-
ent patterns under a common flag. aortic pathology in
HIV-a review of case reports in literature[ J]. Ann Vasc
Surg, 2019, 59. 268-284. doi:10.1016/j.avsg.2019.01.
016.

Luo YD, Zhu JC, Dai XC, et al. Endovascular treat-
ment of primary mycotic aortic aneurysms: a 7-year sin-
gle-center experience[ J]. J Int Med Res, 2018, 46(9) :
3903-3909.

Reise-Filteau M, Toliopoulos P, Desilets E. A178 diag-
nosis of a mycotic aortic aneurysm using endoscopic ul-
trasound; a case report[ J]. J Can Assoc Gastroenterol,
2020, 3(Suppl 1) . 44-45.

Lai CH, Chang RS, Luo CY, et al. Mycotic aneurysms
in the abdominal aorta and iliac arteries; CT-based grad-
ing and correlation with surgical outcomes[J]. World J
Surg, 2013, 37(3) . 671-679.

AT, A5/, kA SE R E E I Y CT Il
EARFRAE [ 1], h B e A ik, 2023, 31
(11) . 1218-1221.

ZHAO Na, HOU Xiaoming, ZHANG Xinghua, et al.
CT angiography features of infective aortic aneurysm[ J].
Chinese Journal of Medical Imaging, 2023, 31(11);



o

F R NI

1

£

i

(= =

¥ W) 62 4 9 11

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

1218-1221.

Zhang N, Xiong W, Li Y, et al. Imaging features of
mycotic aortic aneurysms[ J]. Quant Imaging Med Surg,
2021, 11(6) ; 2861-2878.

Soussan M, Nicolas P, Schramm C, et al. Management
of large-vessel vasculitis with FDG-PET: a systematic
literature review and meta-analysis[ J]. Medicine, 2015,
94(14) ; e622. doi:10.1097/MD.0000000000000622
Sailer AM, Bakers FC, Daemen JW, et al. 18F-FDG PET/
MRI in the diagnosis of an infected aortic aneurysm/[J].
Cardiovasc Diagn Ther, 2018, 8(Suppl 1) : S208-S211.
Roldan CJ. Penetrating atherosclerotic ulcerative disease
of the aorta; do emergency physicians need to worry?
[J].J Emerg Med, 2012, 43(1): 196-203.

Sorelius K, Budtz-Lilly J, Mani K, et al. Systematic re-
view of the management of mycotic aortic aneurysms[ J].
Eur J Vasc Endovasc Surg, 2019, 58(3) . 426-435.
Aoki C, Fukuda W, Kondo N, et al. Surgical manage-
ment of mycotic aortic aneurysms[J]. Ann Vasc Dis,
2017, 10(1); 29-35.

Qi YF, Xiao ZX, Shu C, et al. Infected abdominal aor-
tic aneurysms treated with extra-anatomic prosthesis by-
pass in the retroperitoneum[J]. Ann Vasc Surg, 2017,
45. 231-238. doi;10.1016/j.avsg.2017.06.125.

Bk, BHISE, £, . Rk slion 22k
WAB S AR okl N 8 TUE R W [ T]. P E s
Wik, 2021, 36(1): 57-62.

XUE Yunfei, LUO Mingyao, SHU Chang, et al. Emer-
gency endovascular repair of aortic pseudoaneurysm
combined with a pre-placed catheter into the lesions[ J].
Chinese Circulation Journal, 2021, 36(1) : 57-62.
Stenson KM, Grima MJ, Loftus IM, et al. Recommen-
dations for management of infected aortic pathology
based on current evidence[ J]. Semin Vasc Surg, 2019,
32(1/2) : 68-72.

Samson RH, Showalter DP, Lepore MR Jr, et al. Improved
patency after axillofemoral bypass for aortoiliac occlusive
disease[ J]. J Vasc Surg, 2018, 68(5); 1430-1437.

Lee CH, Hsieh HC, Ko PJ, et al. In situ versus extra-
anatomic reconstruction for primary infected infrarenal
abdominal aortic aneurysms[J]. J Vasc Surg, 2011, 54
(1) 64-70.

Dubois M, Daenens K, Houthoofd S, et al. Treatment
of mycotic aneurysms with involvement of the abdominal

aorta; single-centre experience in 44 consecutive cases

[48]

[49]

[51]

[55]

[J]. Eur J Vasc Endovasc Surg, 2010, 40(4) : 450-456.
Kyriakides C, Kan Y, Kerle M, et al. 11-year experi-
ence with anatomical and extra-anatomical repair of my-
cotic aortic aneurysms [ J]. Eur J Vasc Endovasc Surg,
2004, 27(6) . 585-589.

Puppinck P, Chevalier J, Ducasse E, et al. Primary infec-
ted aneurysm of the infra-renal aorta: in sifu or extra-ana-
tomic bypass? [J]. J Mal Vasc, 2004, 29(1) ; 35-38.
Ben Ahmed S, Louvancourt A, Daniel G, et al. Cryopr-
eserved arterial allografts for in sifu reconstruction of
abdominal aortic native or secondary graft infection[J].
J Vasc Surg, 2018, 67(2) : 468-477.

Han Y, Kwon TW, Park SJ, et al. The results of in situ
prosthetic graft replacement for infected aortic disease
[J]. World J Surg, 2018, 42(9) : 3035-3041.

Heinola I, Sorelius K, Wyss TR, et al. Open repair of
mycotic abdominal aortic aneurysms with biological
grafts ; an international multicenter study[ J]. J Am Heart
Assoc, 2018, 7 (12). e008104. doi: 10. 1161/JAHA.
117.008104.

Heinola I, Kantonen I, Jaroma M, et al. Editor’s choice-
treatment of aortic prosthesis infections by graft removal
and in situ replacement with autologous femoral veins
and fascial strengthening[ J]. Eur J Vasc Endovasc Surg,
2016, 51(2) . 232-239.

Tournaye E, Hollering P, De Roover D, et al. Staphylo-
coccus aureus sepsis and hemoptysis as messengers of a
rather impractically located mycotic aneurysm[J]. Acta
Chir Belg, 2023, 123(4) : 430-435.

McHenry MC, Rehm SJ, Krajewski LP, et al. Vertebral
osteomyelitis and aortic lesions: case report and review
[J]. Rev Infect Dis, 1991, 13(6): 1184-1194.

Hu SY, Hsieh MS, Chang YT, et al. Clinical features,
management, and outcome of iliopsoas abscess associated
with cardiovascular disorders: a hospital-based observa-
tional case series study[J]. BMC Musculoskelet Disord,
2019, 20(1) : 474. doi.10.1186/s12891-019-2798-3.
Xiao HJ, Hu B, Luo RM, et al. Chronic active Epstein-
Barr virus infection manifesting as coronary artery aneu-
rysm and uveitis[ J]. Virol J, 2020, 17(1): 166. doi:
10.1186/512985-020-01409-8.

Kannoth S, Thomas SV. Intracranial microbial aneurysm
(infectious aneurysm) : current options for diagnosis and

management[ J |. Neurocrit Care, 2009, 11(1): 120-129.
(¥ Bresdi)



