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Occurrence and Cauntermeasures of Pseudoaneurysm at puncture site caused
by percutaneous endovascular treatment of arteriosclerosis
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[Abstract] Objective To investigate the incidence and countermeasures of pseudoaneurysm at puncture site of lawerextremity ar-
teriosclerosis by percutaneous endovascular treatment. Methods A retrospective analysis was performed on the clinical data of 1 692 ar-
teriosclerosis obliterans (ASO) patients (involving 1 845 puncture points) who underwent percutaneous endovascular treatment in the
Department of Vascular Surgery, the Affiliated Hospital of Southwest Medical University, from 2012 to 2019. An observation was per-
formed on the incidence and coping strategies of pseudoaneurysms at different puncture points caused by different ways of hemostasis af-
ter the operation and during the hospitalization. Results The overall incidence rate of pseudoaneurysms was 4.12% (45 cases in the
femoral artery, 28 cases in the brachial artery, and 3 cases in the inferior genicular artery). There was no significant difference between
retrograde puncture and antegrade puncture, but the brachial artery had a significantly higher incidence rate of pseudoaneurysms
(7.98%) , and after manual compression, the formation rate of pseudoaneurysms was significantly higher (5.25% vs 1.58%, P < 0.05).
Manual compression was more commonly used for antegrade puncture and brachial artery puncture. After diagnosis, all pseudoaneu-
rysms were successfully treated through recompression under ultrasonic location, balloon—assisted injection of hemagglutinin, stent cov-
ering, coil embolization, and other surgical procedures, and there were no cases of re-rupture. Conclusion The operation time, calcifi-
cation degree of puncture point,and the preferred treatment of puncture point in patients with lower extremity ASO directly affect the in-
cidence of perioperative pseudoaneurysms. The emphasis and timely and proper treatment of perioperative complications after endovas-
cular treatment of ASO is an effective method to reduce adverse events. Serious complications cauld be avoided by the early diagnosis
and treatment of pseudoaneurysms.
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Table 2 Univariate analysis of pseudoaneurysm and puncture artery

(n=1845)
ZHEK B SE. Wad P OR 95% CI
eI 10.788 0.005
[REmIe 0529 0.603 0.770 0.380 1.697 (0.521 , 5.532)
s 1271 0.615 4262 0.039 3.563 (1.066 , 11.903)
L —3.857 0.583 43.711 0.000 0.021

22 ZEEESH

FE SPSS H 43 I RIFFE X G2 0047 WA, B Sl kg
(1=8,0=7), FahKia (1 =2&,0=7), 24 )=
(1 =WZE,2 =30%) , W2 Jiw , Besh kit fiits
ZERIE BB B iR R 20 A 25 5 (P > 0.05) L (H I
SKF3hn e e B sl kR T B B 5 (5.247% vs
1.580%) (P < 0.05), L33,

#3 RIBABBMEIEHESEESH(n=1289)

Table 3 Multifactorial analysis of pseudoaneurysm after femoral artery

surgery(n = 1 289)
R B SE. Wald P OR 95% CI
FAIIIRE 1.235 0363 11568  0.001 0.291 (0.143 , 0.593)
FHRITTA 0199 0307 0.419 0517 1.220 (0.668 , 2.225)
Gt 3.000 0.244 151568 0.000 0.050

2.3 BT HEREH

S5 R PR B DK Y kAT T AR B, Bk Ty 5
SHAERR T 5| 5T A 4 7, DA A 2 ko
0 04 0L 3 TR B A 4/ ot 3 a8 2k i B Bk o R 46 24
20 ~ 30 min 5, % %E3 do# 3 d SRS kI I 2%
NGB — AR AT RIE R, 583 CTA K 5, R
FHBRFEHE B 59 1M 58 il B RS S S0 o i el Fe R S
FARTy KA TIRYT , HENERME SRR R I i sl ik
FEARTT RCE 6 1], Hodth 22 13438 1 FF i FARAE#D e
T Bk 3 5338 2k BREE R A R A I R R A TR YT,
JRE ¥ 0 DK TR 38 VA 97 L3l 15 1), R 2 5 BT 11 9%
A i R S HR 55 6 161, 4 19138 5o BR PR BH T R RS
I B PR S, LA 19 3438 2 FF T AR AT T B b
FiA R TCRER 1 5 IR To 2 R i % AR T

TRAB A v, AN A1 BA %2 BB 5 ik 20 ) 5 A AE 554k
A RER ) S 5 3 T 741(36.8%) o

3 iip

T S KA AL P ZEE HR T S KA Ak 1 R T
b I S0 Jok P IS T A R e A 8 DA S 3 728 A It 9 4
NANIE 5 RN B B Bt A T R IR RS R R R
A 97 BN A5 I R IR A 18 0k SR s , ok 4 B
PE SRR M A AE T Sk A 280 . Bt B A L
K, BT NTRYT &N 8 B A2 07k B
TETT IS 2 S AL Sl a1 2 A AT s DL A

H AT 78 & B0 T AR e R sh ks 1) & A= 5
ZERERAT 2 A B DA R R I A A b 7 AR P R
HEANEREA 2V & R A 14 BRAR A ) o 1
PR T T R Z A S A 1k it A R A 1k i
BB P THE B (X Rl O vk S 45 B SRR K )
TSR DRI AR A A8 2ok [ Bt A Sf 1 — 21 5
Fi 9 AR5 28 ) AR Bl ks & AR AR G RN R O i
— TR b B RN TR

ARG B 53 BT 2012 4F- 25 2019 4 P4 g R R} K27
Rt T8 = e 1 A AP R ZR B R YT B 1 692 5] ASO f 3 (1
845 A~ 2 550) 1 BERL , M1 B KR 1 BT R
4.12% o R X S — T L RO S (EL BA AT T KB
P (REAS LGS T X A 2l S AR 6 B 1
W, PR I PR 28 56 114 W) B 1 B 75 1 CTA W] B
PERIEWRR AL T g S 3h o A R Ak
PRRNAIT AR

XU 5 A 455 A R — 8 A3 A 42 25 e 0 ok A\ i
I 191, 3 B (81 AL A Xof 4 2 s % I AR IR T s ok g £k
PR ZERE 1 HEA T o 10 H 37K 280058 R D IS A A
TS 2 P RR T | T4 Ak () B0 AT A2 30 4 7 2 il it 2 ik
6 N S N N ) TR e o et e R i
I o 2T T B2 , S AL BB R RR B A A7 76 S5
SR TE B & A R A R A SR, I HAHIF 5% i 45 21
IR TENA T A B B B st ke 1 4 A R 55 s o

Xof Bl ik 2, A 1A BA PR 2 1 38 4k i 4 4
fr g R 4 R 8 B BAGIE R L B o ) R BT
Sl A BRURE s Ik B s g 1) e A 5o e (L
RHER R 7% ) (P < 0.05) , R 5 it fa] | ik stk i
AT E ARG BE T BRI S ANE A FE LR 4140
ANBEAG A4 e 38 I 2 R a5 A O T et i s ik 2
), A T2 A B R e TR 2 32 I e s
PIHERTVE R, BT LAANIE (8 FHAE G 2 a3 PG4 IR
ST P T 5 TR 2R e Sl kR, 2R A
3o ) A A5 A B ARG R BT IS KT
WA TFNGE T 2E R B AR P I o R a0 T 25 5 (P >



VIR BERIRAEE R 20224F 45 i3
Journal of Southwest Medical University Vol.45 No.3 2022

235

0.05) , {H I 5l Bk T3l hin Fe s Al 3 ke (A7 L3 8 sy
(5.25% vs 1.58%,P < 0.05)

ARFAR LN T L ARG ST AR S5 fi B
/INARGR RN/ BT 245 1) w4 1 2 T8 U B0 kR 1Y
Fa b PRI ZR1 Rk A A 5% 8 A B B0 kIR T i i
FERs KRG =l otk IR EFEEOG I B RO,
TP A R R A B 25 R H AT
IR TR SR A TR BRI ES e,
SRy I AT A A, & R fefT FH AR 7 0 e A 0 T B ARk 50 ke
()RR, FFRA T AR s A B LR S e 2, Y LAFE AR 5%
o ) BB OB R AR e ) iR 2 T AR
IRIT o A AT BA A BB 3 T %) v s B 3 ] U PR B
SHACBL ARSI AR B/ HRI R L 5 LS BRI 2H 21
AREE K5, AT LR RO T 38 BCE T

KRS FHE A BT 4% Fe i B AL e
FZS 23 A 38 W Hh 3 M RE e VR TF AiE
R )5 THT AR PN A B S AL A5 B AR [R] Y 45
L SE A B 1k AR S AR Bl KR 19 A LR LR R
REAT TR At 6T I 3 B 2 i, A4 P AR BT 4 R 1
[FIEsE , AT Mt fel T 1 e AR e 5 A0y [0 I OG5, LABY
Jis SN e, B AR T B Sl AR AB P Bl g 1 e A

4 5t

ABIFFEEE R, T BBl kAL P FEAE 2 10 2
T RS AR BE KO0 T 2 0 s ) 1 R A BT S H R
FEL T AU A B kR 1) A 236, X JEE SR I ASO IR
W R AE 25 T B AT S IERRYT , R A R
PFR LR ROT %, I B A2 WG Bk sh ko
ARG AR I A

(FlgEHzR:TT)

2 % X

[1]  European Stroke Organisation. TENDERA M, ABOYANS V.
ESC Guidelines on the diagnosis and treatment of peripheral ar-
tery diseases: document covering atherosclerotic disease of extra-
cranial carotid and vertebral, mesenteric, renal, upper and lower
extremity arteries: the Task Force on the Diagnosis and Treat-
ment of Peripheral Artery Diseases of the European Society of
Cardiology (ESC)[J]. Eur Heart J,2011,32(22): 2851-2906.

[2]  YSA A,LOBATO M, GOMEZ R, et al. Technique to facilitate
retrograde puncture of mid to upper calf tibial vessels[J]. ] Endo-
vasc Ther,2018,25(5): 611-613.

[3] BRIZUELA SANZ JA, GARCIA RIVERA E, HERNANDEZ
CRESPO C, et al. Off—label use of a flared endograft limb for
treatment of a complicated anastomotic abdominal aortic pseudoa-
neurysm: reverse deployment throught axillary artery[J]. Ann
Vasc Surg,2021,75: 532.e1-532.¢4.

[4] CIPRIAN CACUCI A, KRANKENBERG H, INGWERSEN
M, et al. Access site complications of peripheral endovascular pro-
cedures: a large, prospective registry on predictors and conse-
quences[J]. J Endovasc Ther,2021,28(5): 746—754.

[5] MITROVIC JOVANOVIC M, TADIC B,JANKOVIC A, et al.
Endovascular treatment of a pseudoaneurysm of the posterior infe-
rior pancreaticoduodenal artery as a complication of chronic pan-
creatitis: a case report[J]. J Int Med Res, 2022, 50 (2):
3000605221083441.

(6]

9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

(27]

GITTO M,BRIZZI S,COZZI O, et al. Radial artery pseudoan-
eurysm complicating distal transradial access for chronic total oc-
clusion recanalization[J].Cardiovasc Revasc Med , 2022: S1553—
8389(22)00101.
SOGA K, MAZAKI M, KANO T. Rupture of a pseudoaneu-
rysm after uncovered self—expanding biliary metallic stent place-
ment[]]. Dig Endosc, 2022.
KOCHAR S,SHARPARIS Y,BANERJEE B, et al. Endovascu-
lar coil embolization of superior mesenteric artery branch pseudo-
aneurysm][J]. Cureus,2021,13(9): e18014.
ZHONG ZJ,SONG W, ZHENG SS, et al. Surgical and conser-
vative treatment of post—infarction left ventricular pseudoaneu-
rysm[]]. Front Cardiovasc Med,2022,9: 801511.
FRANSSON SG,NYLANDER E. Vascular injury following car-
diac catheterization, coronary angiography, and coronary angio-
plasty[J]. Eur Heart J, 1994 ,15(2): 232-235.
LOH EJ, ALLEN R. Endovascular treatment of refractory iatro-
genic femoral artery pseudoaneurysm using Amplatzer vascular
plugs following unsuccessful retrograde angio—seal deployment[J].
Indian J Radiol Imaging,2019,29(2): 211-214.
ROBKEN ], SHAMMAS NW. Novel technique to treat com-
mon femoral artery pseudoaneurysm using angio—seal closure de-
vice[J]. Int J Angiol,2016,25(4): 266—270.
GOLDSWEIG AM, SECEMSKY EA. Vascular access and clo-
sure for peripheral arterial intervention[J]. Interv Cardiol Clin,
2020,9(2): 117-124.
DAS R, AHMED K, ATHANASIOU T, et al. Arterial closure
devices versus manual compression for femoral haemostasis in in-
terventional radiological procedures: a systematic review and me-
ta—analysis[J]]. Cardiovasc Intervent Radiol, 2011, 34 (4):
723—738.
ELESHRA A,KIM D, PARK HS, et al. Access site pseudoaneu-
rysms after endovascular intervention for peripheral arterial diseas-
es[J]. Ann Surg Treat Res,2019,96(6): 305—312.
KEMP K, RADWAN R, SHINGLER G, et al. Brachial artery
pseudoaneurysm|[J]. BMJ Case Rep,2014,2014: ber2014203924.
ADLAN T, SHAHIN Y, KEMBER P, et al. Retrospective co-
hort study on Angio—Seal closure device safety and eftectiveness
in antegrade superficial femoral artery punctures: a comparison
with antegrade common femoral artery punctures[J]. Int J Surg,
2017, 48: 225—227.
HOKE M, KOPPENSTEINER R, SCHILLINGER M, et al.
D—dimer testing in the diagnosis of transfemoral pseudoaneurysm
after percutaneous transluminal procedures|J]. ] Vasc Surg, 2010,
52(2): 383-387.
DELF J,RAMACHANDRAN S,MUSTAFA S, et al. Factors as-
sociated with pseudoaneurysm development and necessity for re-
intervention: a single centre study[J]]. Br J Radiol, 2019, 92
(1098): 20180893.
NADDAF A, HASANADKA R, HOOD D, et al. Repair of an
anastomotic pseudoaneurysm with a novel hybrid techniquel]J].
Ann Vasc Surg,2020,63: 439—442.
XU J, ZHENG Z, YANG Y, et al. Clinical evaluation of cov-
ered stents in the treatment of superficial femoral artery pseudoan-
eurysm in drug abusers[J]]. Mol Med Rep, 2018, 17 (3):
4460—4466.
CHEN G, WU LM, ZHENG LH, et al. Combining percutane-
ous ultrasound—guided hematoma aspiration and compression re-
pair to treat femoral artery pseudoaneurysm after cardiac catheter-
ization[]]. Int Heart J,2018,59(2): 333—338.
NOVELLI M, RIGHI D, PILATO A. [Color Doppler evalua-
tion and diagnosis of local complications after arterial endovascu-
lar procedures|[J]. Recenti Prog Med,2012,103(9): 337-347.
MULLER-WILLE R, ULLER W, GOBMANN H, et al. Inferi-
or mesenteric artery embolization before endovascular aortic an-
eurysm repair using amplatzer vascular plug type 4[J]. Cardiovasc
Intervent Radiol,2014,37(4): 928-934.
RUHNKE H, KRONCKE TJ. Visceral artery aneurysms and
pseudoaneurysms: retrospective analysis of interventional endovas-
cular therapy of 43 aneurysms[J]. Rofo,2017,189(7): 632—639.
BATAGINI NC, EL-AROUSY H, CLAIR DG, et al. Open
versus endovascular treatment of visceral artery aneurysms and
pseudoaneurysms[J]. Ann Vasc Surg,2016,35: 1-8.
STANLEY GA,MURPHY EH,KNOWLES M, et al. Volumet-
ric analysis of type B aortic dissections treated with thoracic endo-
vascular aortic repair(J]. J Vasc Surg,2011,54(4): 985-992; dis-
cussion 992.

(2021-01-17 Wi, 2022-03-07 {Z[A1)



