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Clinical analysis of rifampicin-soaked grafts in the treatment

of Brucella infection in aorto-iliac artery aneurysms

YANG lJianping, GUAN Sheng, GE Xiaohu
(Department of Vascular Surgery, People’s Hospital of Xinjiang Uygur Autonomous Region, Urumgi 830001, Xinjiang, China)

Abstract: Objective To explore the efficacy and safety of rifampicin-soaked grafts in the treatment of Brucella-
induced aorto-iliac artery infectious aneurysms. Methods This study retrospectively analyzed the clinical data of
10 consecutive patients with Brucella-induced infectious aneurysms ( B-IAA) who received rifampicin-soaked grafts at
the People’s Hospital of Xinjiang Uygur Autonomous Region from October 2016 to November 2021. All 10 patients
(9 males and 1 female) underwent emergency/urgent surgery. Seven patients underwent endovascular repair with rifampicin-
soaked covered stents, and 3 patients underwent open in situ reconstruction with rifampicin-soaked Dacron grafts. Based
on the case data and follow-up information, the 30-day survival rate after surgery, treatment-related complications,
re-infection rate, graft patency, and aortic-related mortality were statistically analyzed. Results All 10 patients
achieved successful surgery. There were no deaths within 30 days after surgery. Three patients experienced perioperative
and postoperative complications. One patient developed coagulation dysfunction and retroperitoneal hemorrhage after

surgery and recovered after conservative treatment such as blood transfusion. One iliac artery stent patient developed
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re-infection 10 months after surgery and underwent open surgery, and died of cerebrovascular disease 15 months later.

One patient died of multiple organ failure caused by sepsis 40 days after surgery. The average follow-up was 1-103

(41.8+£27.6) months. One patient died of unknown causes 2 years after surgery, and one patient developed a small

thoracic aortic aneurysm 4 years after endovascular repair of the abdominal aortic aneurysm ( no intervention). The

remaining patients had no aortic or graft-related interventions. Conclusion

Rifampicin-soaked grafts is an effective

treatment for B-IAA, and both endovascular and open surgeries have achieved good results.

Key words: Infected arterial aneurysms; Brucellosis; Rifampicin; Endovascular repair; In situ reconstruction
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Figure 1 The graft soaked in rifampicin solution

A,B. Using a 20 mL syringe to rinse the sheath and deliver the rifampicin solution to the graft for soaking; C,D. Using
a 20 mL syringe to puncture the delivery sheath and deliver rifampicin solution to the graft for soaking.
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Figure 2 Rifampicin solution immersion of the graft and in sifu reconstruction of the abdominal aorta
A The polyester graft was immersed in a 100 mL physiological saline solution containing 6,300 mg rifampicin for 15 mi-
nutes; B: In situ reconstruction was performed using the rifampicin-impregnated polyester graft.
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Table 1 Demographic and clinical characteristics of the patients
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Figure 3 Patient 7, male, 52 years old, positive for Brucella, fever accompanied by abdominal pain

A The CT scan showed irregular tumor-like dilation of the left iliac artery; B: On January 17, 2019, a 16-20 covered
stent ( soaked in Rifampicin) was implanted in the left iliac artery; C: On December 4, 2019, severe pain occurred in the
left lower abdomen. The CT scan revealed a rupture of the left iliac artery aneurysm; D: Emergency surgery was
performed to completely remove the aneurysm and surrounding infected tissues, and a custom-made porcine pericardium
was used to reconstruct the left iliac artery in situ; E: The CTA condition was rechecked on December 24, 2019.
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Table 3 Follow-up results of 10 patients

T T T I N DT
JEll 1 69 i@ KA TAAA SeJk e o TEVAR 45 FEN%
st 2 78 3 JBLE |, WG 9 AAA ek H EVAR 1 JETEMEE
LN L AAA eIk ¥ EVAR 59 pear
G A B AAA SkmE K EVAR 4 trim
glls 70 S I AAA SkmE K EVAR 103 trim
WBle 65 W I, BB R B A MBIk 23 SRR
WOl7 52 W R, R B4 3 HoR eIk K MG 14 SETFRONE LN
WIS 63 B R, R BB kR B k& JFRUEfIEHE 45 geat
WOlo 64 B R, R AAA eIk k& JFRUEAIEHE 44 geat
it 10 63 2 g AAA e T JFRJRfESE 42 eand
B-IAA HBE TR, it WE Z A BRI IF AR E R,
RIS v . FARBIHA 30 d ITFET RG], 3 42834 HHBIF

R I/ A RR S T ) I it S IR e FE B
PKIE AT e R Rl S A R LA
el e | L UE T Bh ik B 2 F AR, 4% F
AR VIBRBIIKIE )12 385 b o Bl e 4 40 3 ok
fin oh o e b AT I A A, SRS KR RGBT
s B 2 HA AR5 I RE & AR SRS T R AR
SRR BUME I B TAA 1 —FP A0
2 JUHORE T B4 BlAE T T AR RS A v | B
B AT BB A K PRV T SO TR 1Y i T
BP0 2023 4F Ma U B SCRREEIR BAE T 23 5
AZEHRIE T 24 A5 B TCAT I 5 1R 1Y 1E 32 3h Ik &
H 13 PR FE B2 ITTFAR |9 Bl B2 1 &
EARBA M P 23497, BIBUS RIERIRT R
A 5T 4R 10 1) >Rk H R A8 12 0 B A 0 iR 9T

RAE(ENABEEAR 2 ], FFE A 1 6], P
BT 41.8 ™ H , TP G 8 i, AW WK,
FIE IR FSAE W 2 IR T A1 & QTR I 3 32/ % 50
Jik IAA 19—Fh R 477

TGk 32/ B8 SN DK TR A 7 figk ) A o A A0 D Ao B A
FIPEREPE M TeE 18, F IR Z 5ot b, YR
TAEE S0 BT AW PL A T IR AL
RAF N THRAE D) , Ja 38 P I e 1) XU e, (A%
GIER7/BTL 7R (A N S e S = T A e v |
23% ~50% , HAFTEVE MRS ALY PR A1 3= B0 ik i i
W2 (20% ) 5 16 Fe A A B O A R
ARIGICT-H 5% ~49% , FHREY & HEF 0% ~20% >,
Jer o7 1 4 AR ) AR B BB AR R I RSB T 5
P SRR, TR LA RS AR ) K 338 1 T B LR
0T RIS 3 B R A2 T R TR A A



Wi F- 45 AR A6 7 A TR R Y 3/ 8% s bR B i PR 22 50 23

o N TS TR0 Bt , B AR 1 91 DRI I ) g e A 1
IR ot e 02 A A T 40 A 0t 2 A
TRHER A IE % B CT S Iz i i, 3 912
BT 24 R AT

H AT, ¥ TCIRYT B G M ol ks FAS AR ) IR 1
BHARTRL, FEr [, [ Fh S AR Al P R AR IR R A A
YR G 3A% , TR B R ISE R Bk
A oCvE A IS RS R ) 1 A A N B R T A
WIRCR RAF, BB A YA SC T sk Bk e, 4R
A DAL I B A P 5 22 FLATAE A L ¥ R 1 i A b
REFTFIGR A Ik RS 1l 4 e 30 i M R bt
S KBy sk oy i R AL AELE DL T s . OXF
TA URER K R 5 00 8, IR KV R RS AR 2
A QFFAERE R SE ANV 4 XU | - ELAE LA ZR B
SRS B (0 RS M 10 T 3 o) ik sk 8% B bk
Q/INE KA RE B A |, 7 M e D VR R K
F14) L R L A T L I R 75 22, IS i R e B AR B R
SIS TE], 30 AR B8], 336 T B AR 55 A AL A 2 S
BERYE— DI RME S 2EHE ST, FlEF
Ab B N T 0 A S A A R 1 2 1) P T I e M )
JkTe LI A RS A IR L B U R AE A R AP RS AR
A s E kAR T B L, e R 22
HIIRYT . FIAEE AT U EH S %4 %
FE A 5545, O H6H 7 56 4 I e B4 SR i N T a4
AR A [ R AR SR i A N T 0
TR AR Y B ik R FEBT DA VR, PR T T S
Xof K 22BN A5 R e v S B A T A R 2 EG B
T —IRARAMIF IR SR RS AR N TR 1
SREAIRI O]k 4 d, FLER S I PRI &2 M LAY ik
Ah, B AL BN T A 25 5 4R A5, o] LA AN
] 5 B bk AR AR 2R, I EL RS R 47 PR o 25 4015 0 I
Al RDZIAE A, JO e A B ], X 209 A sk 8h ik
W) B MR EOR U iE . 2018 4Ry — 125
AT (AR R M A N T 647 0 T
AT A B A BT R BRIk, AR 5T
it FH R T35 0 AR A 28 N T LA 04 7R e b 3 ke
WA M T, 3 ] B-IAA B R T
PR o8 5 AR ST AH G 0 I KR RE S il SR
AU I AE T 3RAE 5.5% ~ 39.0% Z [4] , /552 1fiL
MR A — T E PR R, W T R A
[C PR T B M = 20 kg sl % 3 Bikorea £ 3 ik 16 Uk
Y oA LR i i £, U X gk e ™ i
JHe M A5 R I £ SR Do T g ) O At 3 1 RS
FEA) , S SCR FH 3 W B 1) A S I MR ML e e N T
A AT EE A TR) A X 335 0 DX b A AR AR R 3

R BT I R R B A R A A R T R s BE
IR REE N T L, IR A B Y 7
AT [CTRR Y

TR FARFEEEA FARERK A0 KDL
FARIIFET R A i (a5, X B 2O 100 AR
SRR, AR SR e B A e B R TR LA
BIPE LA K i 30 A= A 258 45 5 1D R 8 T Bt L i 75|
Fyteel (A MR e M S 3 kRS 1% e T T &
Nk AW LY o £ A | K= AN 3R
R AE YT S RS AR Y, T W X IR A7 i
B, W REAAAE ST ARG FEA LA K s 7 A 2 %) XU
H A 18 B 0Ty TAA B e PEiG T TR A
B 2240 Sorelius 25— [ M 22 e BF
F /R, EVAR 45 & KEIB A RIRIT & 5 4F 4
FEZHR 55% . 2020 4Ffaf 2% i) — I b 55 2 B0, 76 ™ H
SRR a5 Bl kR A DG Y IF R RETE L T EVAR HA
BER RIS 2019 4ERH L4 SM )2
SxFE A Y B O R B 2 T AR R AR R
A R U A B2 B0 A T R I A s B R R
AERFREERGFR TR (Ta K, c %),
EVAR J&— M0, FAREI /N, AT 2
F2 BN Bk BH W AR S, 38 B I R E L | A B 2
A BA PR E R Zh bk, TR R MG T 6T
AIES TP T A B EVAR 1E G T AR M
Ze A AR — Rk AME U BRI TAA R
H ORI R 22 ELE 24 uk g RIKE i 2450 4 | 38 T 2
BAMAaBE , FART SO LR W, LI
S WA R AR AR ST, 10 B
B-IAA BE YN R s B2z T Rl AR T2
WM B A YIRYT , BEVTIH N FHER Y RAL, 4R T
RAFMEER, ST R s = s ) e s o s
AR R IR 3R, e LLR A BT L% & 4T TE-
VAR 5 EVAR: m % & 815002 | L7 8 124 A FR
FE B MELIRSZ TR TR 4R B R PiAE R
IBITRCRAF B (A0 & [CHF IR, 58 1R g —Fh
AT TR ETFE

BT 2, AR I2 0 A A AR 2 I 1
ZIRSETFICFAR  #RIUS R A RCR & IR97 B-1AA
AT B AW S A A A7 T R PR 00 B P i 5
FEACE/IN B ZREG  HTFR BB XTI IR
AR TR REIRAF G 22 S, (B 5
UL AR5 02 H AT OC T A 4 R i B AE IR YT
A IQ TR 5 | S 1) /4% 2 Ik Bk e v 30 Jioe i ek
UL sy, HAR WIS A 5 it — 2D T



24 T PN I

Wmo(E E W) 63 %5 12 1

SE L :

[1] 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) : 412-460.

[2] Sorelius K, Budtz-Lilly J, Mani K, et al. Systematic review

[

of the management of mycotic aortic aneurysms|J]. Eur J
Vasc Endovasc Surg, 2019, 58(3) . 426-435.

[3] Hosaka A, Kumamaru H, Takahashi A, et al. Nationwide
study of surgery for primary infected abdominal aortic and
common iliac artery aneurysms[J]. Br J Surg, 2021, 108
(3): 286-295.

[4] Anagnostakos J, Lal BK. Abdominal aortic aneurysms
[J]. Prog Cardiovasc Dis, 2021, 65. 34-43. doi: 10.
1016/j.pcad.2021.03.009

[5] Ramsay L, Richardson M, Sander B, et al. Predicting

[

surgery waiting list volumes and health outcomes among
people with an abdominal aortic aneurysm[J]. Br J Surg,
2021, 108(6) : e221-223.

[ 6] Bosilkovski M, Keramat F, Arapovi¢ J. The current thera-

[

peutical strategies in human brucellosis [ J |. Infection,
2021, 49(5) ; 823-832.

DR, [EhE, 2280, % 3 FI6E R RS R M T
B SS EAJE R B2 W SR YT I SCIRAE > [ T].
INAR R4 (B2 , 2024, 62(12) : 90-95.

MA Liang, YAN Shuaichen, LI Degiang, et al. Brucella

periprosthetic joint infection following total joint arthro-

[7

[

plasty ; three cases report and literature review[ J]. Journal
of Shandong University ( Health Sciences), 2024, 62
(12): 90-95.

Zhang ZL., Zhang X, Chen X, et al. Clinical features of

human brucellosis and risk factors for focal complications;

[8

[

a retrospective analysis in a tertiary-care hospital in Bei-
jing, China[ J]. Int J Gen Med, 2022, 15 7373-7382.
doi: 10.2147/1JGM.S380328

WY, Aot K, AR, A9 A IR O & IR
PEEBORBH IR T]. L5 E, 2022,
35(6) : 522-528.

YE Xiaofang, ZHU Guangfa, LI Fei, et al. Clinical diag-

nosis and treatment of 9 patients with brucellosis compli-

[9

[

cated with infectious aortic aneurysm|[ J]. Infectious Dis-
ease Information, 2022, 35(6) : 522-528.

[10] Stone JR, Bruneval P, Angelini A, et al. Consensus
statement on surgical pathology of the aorta from the
Society for Cardiovascular Pathology and the Association
for European Cardiovascular Pathology: I. Inflammatory
diseases[ J]. Cardiovasc Pathol, 2015, 24(5) ;. 267-278.

[11]

Alsheef M, Alsaleh S, Alanezi N, et al. Descending
thoracic aortic aneurysm due to Brucella melitensis[ J].
Case Rep Infect Dis, 2019, 2019. 4939452. doi: 10.
1155/2019/4939452

[12] Alhaizaey A, Alassiri M, Alghamdi M, et al. Mycotic

[14]

[16]

[17]

[18]

[19]

[21]

aortic aneurysm due to brucellosis [ J]. J Vasc Surg
Cases Innov Tech, 2016, 2(2) . 50-52.

Zhang T, Ji DH, Wang F. Endovascular treatment of
Brucella-infected abdominal aortic aneurysm: a case
report[ J]. Medicine ( Baltimore), 2017, 96 (42) .
€7666. doi: 10.1097/MD.0000000000007666
Ramachandran Nair H, Goura P, Pitchai S, et al. Bru-
cella-induced ruptured infrarenal dissecting abdominal
aortic aneurysm[ J|. Aorta ( Stamford), 2019, 7(2):
56-58.

Li S, Wang Q. Brucellosis relapse causing thoracic aortic
ulcers and aneurysm formation; a case report[ J |. BMC
Infect Dis, 2022, 22(1). 43. doi; 10.1186/s12879-
021-07005-7

Ma HB, Yang YL, Liu HH, et al. Brucella-infected ab-
dominal aortic aneurysm; management strategies for an
uncommon aneurysm [ J ]. Front Med ( Lausanne ),
2023, 10. 1271217. doi; 10.3389/fmed.2023.1271217
Chakfé N, Diener H, Lejay A, et al. Editor’s choice—
European society for vascular surgery ( ESVS) 2020
clinical practice guidelines on the management of vascu-
lar graft and endograft infections[ J]. Eur J Vasc Endo-
vasc Surg, 2020, 59(3) . 339-384.

Majzoobi MM, Hashmi SH, Emami K, et al. Combina-
tion of doxycycline, streptomycin and hydroxychloro-
quine for short-course treatment of brucellosis: a single-
blind randomized clinical trial[ J]. Infection, 2022, 50
(5): 1267-1271.

Wanhainen A, Van Herzeele I, Goncalves FB, et al.
Editor’s choice: European society for vascular surgery
(ESVS) 2024 clinical practice guidelines on the manage-
ment of abdominal aorto-iliac artery aneurysms|[ J]. Eur
J Vasc Endovasc Surg, 2024, 67(2) . 192-331.
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.

Shahi N, Kwon JJ, Arosemena M, et al. Endovascular
repair of ruptured infected arteries as a temporizing mea-
sure versus destination therapy [ J]. Vasc Endovascular
Surg, 2016, 50(6) : 373-379.

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



Wi F- 45 AR A6 7 A TR R Y 3/ 8% s bR B i PR 22 50 25

(23]

(24]

(25]

[26]

(27]

[28]

(29]

[30]

[31]

(32]

[33]

[34]

[35]

Woon CYL, Sebastian MG, Tay KH, et al. Extra-anatomic
revascularization and aortic exclusion for mycotic aneu-
rysms of the infrarenal aorta and iliac arteries in an Asian
population[ J]. Am J Surg, 2008, 195(1) : 66-72.

Chen CL, Kuo TT, Chen IM, et al. Mid-term outcome
of infected abdominal aortic stent graft dismantlement
with reconstruction of bilateral axillofemoral bypass[J].
Surg Infect, 2021, 22(7) : 680-683.

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.

Heo SH, Kim YW, Woo SY, et al. Recent results of in
situ abdominal aortic reconstruction with cryopreserved
arterial allograft[ J]. Eur J Vasc Endovasc Surg, 2017,
53(2). 158-167.

Aru RG, Horsley NB, Endean ED. Contemporary use of
the femoropopliteal vein in vascular reconstructions[ J].
Ann Vasc Surg, 2022, 79. 145-152. doi: 10.1016/j.
avsg.2021.07.019

Berard X, Battut AS, Puges M, et al. Fifteen-year, single-
center experience with in situ reconstruction for infected
native aortic aneurysms| J]. J Vasc Surg, 2022, 75(3) .
950-961.

Kim HH, Kim DJ, Joo HC. Outcomes of open repair of
mycotic aortic aneurysms with In situ replacement [ J].
Korean J Thorac Cardiovasc Surg, 2017, 50(6) . 430-435.
Batt M, Feugier P, Camou F, et al. A meta-analysis of
outcomes after in situ reconstructions for aortic graft in-
fection[ J]. Angiology, 2018, 69(5) : 370-379.

Couture T, Gaudric J, Du Montcel ST, et al. Short and
mid term outcomes of cryopreserved abdominal aortic
allografts used as a substitute for infected prosthetic
grafts in 200 patients [ J]. Eur J Vasc Endovasc Surg,
2021, 62(1): 89-97.

Czerny M, von Allmen R, Opfermann P, et al. Self-
made pericardial tube graft: a new surgical concept for
treatment of graft infections after thoracic and abdominal
aortic procedures[J]. Ann Thorac Surg, 2011, 92(5):
1657-1662.

Weiss S, Tobler EL, von Tengg-Kobligk H, et al. Self
made xeno-pericardial aortic tubes to treat native and aor-
tic graft infections [ J]. Eur J Vasc Endovasc Surg,
2017, 54(5) : 646-652.

Keschenau PR, Gombert A, Barbati ME, et al. Xenoge-
neic materials for the surgical treatment of aortic infec-
tions[ J]. J Thorac Dis, 2021, 13(5) : 3021-3032.
Eilenberg W, Klopf J, Domenig CM, et al. The femoral
vein as a long-term aorto-iliac graft for aortic infection
and aortitis[ J]. World J Surg, 2022, 46(5) ; 1235-1242.

[36]

[39]

[40]

[41]

[42]

[45]

[47]

Hennessey H, Luckham E, Kayssi A, et al. Optimiza-
tion of rifampin coating on covered Dacron endovascular
stent grafts for infected aortic aneurysms|[J]. J Vasc
Surg, 2019, 69(1) . 242-248.

Javerliat I, Gogau-Brissonniere O, Sivadon-Tardy V, et al.
Prevention of Staphylococcus aureus graft infection by a
new gelatin-sealed vascular graft
antibiotics[ J|. J Vasc Surg, 2007, 46(5) ; 1026-1031.

Earnshaw JJ. The current role of rifampicin-impregnated

prebonded with

grafts: pragmatism versus science[ J]. Eur J Vasc Endo-
vasc Surg, 2000, 20(5) ; 409-412.

Davila VJ, Stone W, Duncan AA, et al. A multicenter
experience with the surgical treatment of infected abdom-
inal aortic endografts[ J]. J Vasc Surg, 2015, 62(4):
877-883.

Rustum S, Beckmann E, Martens A, et al. Native and
prosthetic graft infections of the thoracic aorta: surgical
management [ J ]. Eur J Cardiothorac Surg, 2021, 60
(3): 633-641.

Zanetti PP, Krason M, Walas R, et al. “Open” repair of
ruptured thoracoabdominal aortic aneurysm ( experience
of 51 cases) [ J]. Kardiochir Torakochirurgia Pol, 2015,
12(2): 119-125.

Sorelius K, Mani K, Bjorck M, et al. Endovascular
treatment of mycotic aortic aneurysms: a European mul-
ticenter study[ J]. Circulation, 2014, 130(24) . 2136-
2142.

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.

Di X, Liu CW, Zeng R, et al. Endovascular aortic re-
pair is a viable strategy for treatment of primary infected
abdominal aortic aneurysm[ J]. Ann Vasc Surg, 2020,
63. 117-128. doi; 10.1016/j.avsg.2018.12.080

Furui M, Sakaguchi S, Yoshida T, et al. Surgical treat-
ment for primary mycotic aneurysms using endovascular
therapy, focusing on patient selection;
experience[ J|. Surg Infect (Larchmt), 2021, 22(7):
713-721.

Lim YT, Tay WM, Lo ZJ, et al. Endovascular repair of

mycotic aortic aneurysms confers good medium-term out-

single-center

comes and aneurysmal sac resolution[ J]. Smedj, 2022,
63(5) : 263-267.

Kan CD, Lee HL, Yang YJ. Role of endovascular aortic
repair in the treatment of infected aortic aneurysms com-
plicated by aortoenteric or aortobronchial fistulae [ J].
Thorac Cardiovasc Surg, 2018, 66(3) ; 240-247.

(F#% 43 W)



