https://doi.org/10.7742/jksr.2024.18.7.853

"J. Korean Soc. Radiol., Vol. 18, No. 7, December 2024"

A Case Report of Contrast-Enhanced Ultrasonography of Type Ib

Endoleak in a Patient with Mild Renal Impairment

Ju-Yeong Yeom', Myeong-Hoon i

1Depar“[ment of Biohealth Convergence, Daegu Health College Graduate School of Meister

2Department of Radiologic Techonology, Daegu Health College

Received: December 05, 2024.  Revised: December 30, 2024.  Accepted: December 31, 2024.

ABSTRACT

We report a case of a Type Ib endoleak detected following endovascular aneurysm repair (EVAR) for an
abdominal aortic aneurysm, diagnosed via Superb Micro-vascular Imaging (SMI) and contrast-enhanced ultrasound
(CEUS). A 79-year-old male patient, who had previously undergone EVAR, presented with a palpable pulsatile
abdominal mass. His serum creatinine level was 1.30 mg/dL, which was at the upper limit of the normal
reference range (0.7-1.2 mg/dL). To evaluate for a possible endoleak, SMI and CEUS were performed. SMI
demonstrated subtle microvascular flow within the graft, whereas CEUS revealed contrast agent inflow distal to
the left limb graft, consistent with a Type Ib endoleak. Early detection and comprehensive assessment of
endoleaks are crucial to prevent aneurysm sac re-expansion and potential rupture. This case underscores the
efficacy and safety of microbubble-based CEUS in endoleak evaluation, particularly for patients with suboptimal
renal function, as it obviates the need for iodinated contrast agents used in computed tomography. CEUS therefore
represents a valuable alternative diagnostic modality for endoleak assessment in selected populations.
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Fig. 2. Vascular Ultrasonography.
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(a) Color doppler

(b) Spectral doppler
Fig. 4. Pre-Contrast exam with color doppler and
spectral doppler.

Fig. 5. 3-way Stopcock line connect.

II. RESULTS
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AAA - stentgraft

(a) Endoleak(arrow) from distal end of graft on
Contrast Enhanced Ultrasonography

(b) Endoleak(arrow) detected the other scan plane

Fig. 7. Type Ib Endoleak on Contrast Enhanced
Ultrasonography.
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(a) Type Ib Endoleak(arrow) from distal end of graft
on conventional angiography

(b) Successful Re-intervention for Type Ib Endoleak

Fig. 8. Treatment of Type Ib Endoleak.

IV. DISCUSSION

T 94 2 SRR, A SR de
2 Q3] EVAR A& W & AdA uhgad F3
Z g Atglelv. A
<o ¥He] glen, ud

A Borh g AL Ao, 4%
5 =

4
5o 3 Welel ek ABIE A gkat w5

z7] vHEFA HAAR AldE ABIE 1.25/1.19%
=4

o] et& st ALlEE A5,
AFE] 3
2]




A Case Report of Contrast-Enhanced Ultrasonography of Type Ib Endoleak in a Patient with Mild Renal Impairment

WA Al e ABIZE v dakreld AE
W AR B E o] Fon|E Sk AR B
aEom, ABIE SHA2® 4 ARS ¢S5

= 508 Az Hriya ot ueb B Zy)
o Al A4} HM9lo] ABI:= B 5wl ~®HE 1
gL EVL HA3] §A I IS AlAFEICL

=

EVAR Al& o] ~HIES F
A& AF&ste] F7FAQ1 94 A destth o
gy 294 2 Als
Nephropathy, CIN)ll th3l 927}
of WEW, 29T AFHITEIS A4 9
A g T 69%7F A7 #
AAE HAetal AAcks HaEde) 53], A
Al g0l 60.0 o|3FQ1 A-F, A5 TA 1F o]
AA Frkete Ao vt 2 FeE A A
7% Astes Hole 18 At A= 29
ol gk AFd ol Fasih s %7
ot A Rl Al 7% Aster dAste] =29
Al ARg-o] A Ao Hlw A kg CEUSE A
e et

CEUSE MAIZIER o] Fofxl X5 ZFA
Aol Al st z2g Ao o3t o=
dA skl gakstele W olth A &=
Aol A 27 o]F 20014 "/‘rxu* e B2
ZQA7E o] BREEAEA %

oX
—~
Q
o
=
=
o
ﬂ
—
a8
c
o
o
o

o
k=
rr
@
>
o
do
%

E

Atk 53] Aol AlxE 2 %ﬂgi i} 2 7]
o] dojub= CTA, MRI 59 A 9= 24
el vk ZAjsta o] gajert w2 7AE
ste] obgAde] e Fo] EAotil mArz
e F HE FaA ALZ wjEE Tk 24
GAIQD A =F{(SonoVue)= UAAZ o] Foiz gk 1]
Yhshell) Uli-ol] Ads}&ALEFQ 2lo] =(surfurhexafluoride)
ZIA7F A9 A Ja Aol FolskA HH CEUSS
TR 54 7IAAF02 - 0.5 7= =
D H“ﬁ’\]ﬁ *u—-’Jr Z@AANA o= sty

3
K
p&
i
_
L e fo &z N

N rlr oo o> Rl oot & o2 mu

>
=

> o lﬂ
Ap

kel
CEUS+
6]- X]—Z% o] ol x] wl }_oﬂ x] /\/\] Z_}O] ok

A7) Wl Ak A AAE Fusk Basi. 5

o
Ei(wan filter) = 1%6}04 =2 Aol ot JAFET
ZA oA HAEE TS xﬂﬂﬁiv}. Oluﬂ ]

=] E]— o}—?(] wk

Suppression Algorithm)2- ]'%3}04 w2 olE 24
I} dF 55 Alold 1 A AEHrE AgHo=
A AT sAl E =5
ATt ol & F3k ‘7%% A5 BPA 7=

=
= 18
Fo AnE BRHOE A & A

:lm
r>«
}01[
rlj
fe
Q‘L
s
r o
Au)
s
_1

EVAR Alg < u §6}L Bl

!.:
N
—r
(e
flo
—~
=
(¢}

e B
o
»
i)

I
—
«
o
[¢]
~ 3 $

o
i
Ir
o
o
S :
Hu)
—
«
=3
(¢}
—
o
=
ol
I
i
2 ["Io %
i}
it
ox 1
oft E O py Fu
o N
N Mool @ 12 Ho 2 r2 e (o 9 Ho

PoX ot 9

R

R 'S

©]7} 20 mm Ul Tk, A

o
fikd
off

o
fo
2
JH

A

Hr ol
e 1
o>

ool O oo
rﬂiiﬁom_@ﬂin
of\ torﬂgﬁ
}ﬁ—urﬁiﬁm

>,
Og(:z
ol
2
H
oX,
o
Y il
o
it
=
o
—r
i
tlo
:‘:Jl:"
it
ol
2
it

858



"J. Korean Soc. Radiol.,

Vol. 18, No. 7, December 2024"

dA3 wAstal
Tkl YA

CEUSE WAE Y 739 =% /&
i ZvA Wek o}, EVAR A& ¥ Ul

o =
Brbel e f83tivh 58], Al5d STl =
% &
2 2

97 A 5 feld ARe 7

DA ASE ATAG S AL A=A 2

g éﬂiEJfﬂ SMI % hgFR 7]"" 2§35}
75]

V. CONCLUSION

i
o

3l SMI
< A}

CEUSE ~

A, SOt oy AAAH e g ]
Fo SlalSo] Sojus =42 Q9054 %297
AHEEHA Bl ZQE} 29 AE AHE-8h= CEUS
ARl ool Gdnel 4es 3

o4 ARE FAo] AL 5 o]
i

olf

oN

e o

12

S,
:10
_OH
X_‘,

A, EVAR ©

Reference

[11 N. Sakalihasan, R. Limet, O. D. Defawe,
"Abdominal aortic aneurysm", The Lancet, Vol. 365,

[2]

[31

[4]

[5]

[6]

[7]

No. 9470, pp. 1577-1589, 2005.
http://dx.doi.org/10.1016/S0140-6736(05)66459-8

J. C. Parodi, J. C. Palmaz, H. D. Barone,
"Transfemoral intraluminal graft implantation for
abdominal aortic aneurysms", Annals of Vascular
Surgery, Vol. 5, No. 6, pp. 491-499, 1991.
http://dx.doi.org/10.1007/BF0201527

E. L. Chaikof, D. C. Brewster, R. L. Dalman, M. S.
Makaroun, K. A. Illig, G. A. Sicard, C. H. Timaran,
G. R. Upchurch, F. J. Veith, "The care of patients
with an abdominal aortic aneurysm: the Society for
Vascular Surgery practice guidelines", Journal of

Vascular Surgery, Vol. 50, No. 4, pp. 2-49, 2009.

R. M. Greenhalgh, L. C. Brown, G. P. Kwong, et
al., "Comparison of endovascular aneurysm repair
with open repair in patients with abdominal aortic
aneurysm (EVAR trial 1), 30-day operative mortality
results: randomised controlled trial", The Lancet,
Vol. 364, No. 9437, pp. 843-848, 2004.
http://doi.org/10.1016/S0140-6736(04)16979-1

S. Cifuentes, A. Tabiei, B. C. Mendes, N. C.
Cirillo-Penn, D. V. S. Rodrigues, J. J. Colglazier, T.
E. Rasmussen, F. Shuja, M. Kalra, M. S. Schaller, J.
J. Morrison, R. A. Vierkant, R. R. DeMartino,
"Implications and late outcomes of type II endoleaks
after endovascular aneurysm repair", Journal of
Vascular Surgery, Vol. 80, No. 3, pp. 702-713,
2024. http://dx.doi.org/10.1016/j.jvs.2024.03.457

S. Elkouri, P. Gloviczki, M. A. McKusick, J. M.
Panneton, J. Andrews, T. C. Bower, A. A. Noel, W.
S. Harmsen, T. L. Hoskin, K. Cherry, "Perioperative
complications and early outcome after endovascular
and open surgical repair of abdominal aortic
aneurysms", Journal of Vascular Surgery, Vol. 39,
No. 3, pp. 497-505, 2004.
http://dx.doi.org/10.1016/j.jvs.2003.10.018

F. L. Moll, J. T. Powell, G. Fraedrich, F. Verzini,
S. Haulon, M. Waltham, J. A. van Herwaarden, P.
J. E. Holt, J. W. van Keulen, B. Rantner, F. J. V.
Schlosser, F. Setacci, J. B. Ricco, "Management of
abdominal aortic aneurysms clinical practice
guidelines of the European Society for Vascular
Surgery", European Journal of Vascular and
Endovascular Surgery, Vol. 41, No. 1, pp. S1-S58,
2011. http://doi.org/10.1016/j.ejvs.2010.09.011

859



A Case Report of Contrast-Enhanced Ultrasonography of Type Ib Endoleak in a Patient with Mild Renal Impairment

[8]

[91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

E. Choke, M. Thompson, "Endoleak after
endovascular aneurysm repair: current concepts",
Journal of Cardiovascular Surgery (Torino), Vol. 45,

No. 4, pp. 349-366, 2004.
0. 4, pp ) [17]

R. G. Barr, "How to Develop a Contrast-Enhanced
Ultrasound Program", Journal of Ultrasound in
Medicine, Vol. 36, No. 6, pp. 1225-1240, 2017.

https://doi.org/10.7863/ultra.16.09045 (18]

M. Curti, F. Piacentino, F. Fontana, C. Ossola, A.
Coppola, P. Marra, A. Basile, A. M. lerardi, G.
Carrafiello, G. Carcano, M. Tozzi, G. Piffaretti, M.
Venturini, "EVAR Follow-Up with Ultrasound
Superb Microvascular Imaging (SMI) Compared to
CEUS and CT Angiography for Detection of Type
II Endoleak", Diagnostics, Vol. 12, No. 2, p. 526,
2022. http://doi.org/10.3390/diagnostics12020526

[19]

C. Greis, "Technology overview: SonoVue (Bracco,
Milan)", European Radiology, Vol. 14, No. &, pp.
11-15, 2004.
http://doi.org/10.1007/s10406-004-0076-3

H. L. Kim, J. B. Seo, W. Y. Chung, J. H. Zo, M.
A. Kim, S. H. Kim, "Prognostic value of the
ankle-brachial index in patients undergoing
drug-eluting stent implantation", Journal of
Atherosclerosis and Thrombosis, Vol. 22, No. 1, pp.
27-37, 2015. https://doi.org/10.5551/jat.24406

G. H. Lee, S. B. Kang, S. W. Jeon, S. Y. Kang,
"The relationship between cardio-ankle vascular
index (CAVI), ankle-brachial index (ABI), and
cardiovascular risk factors in healthy adults",
Journal of Korean Medical Science, Vol. 41, No. 3,
pp. 434-446, 2020.
https://doi.org/10.22246/jikm.2020.41.3.434

R. J. McDonald, J. S. McDonald, J. P. Bida,
"Intravenous contrast material-induced nephropathy:
causal or coincident phenomenon”, Radiology, Vol.
267, No. 1, pp. 106-118, 2013.
https://doi.org/10.1148/radiol. 12121823

Y. E. Chung, K. W. Kim, "Contrast-enhanced
ultrasonography: advance and current status in
abdominal imaging", Ultrasonography, Vol. 34, No.
1, pp. 3-18, 2015. https://doi.org/10.14366/usg.14034

M. S. Kim, S. H. Kim, "Comparative Study on
Signal Strength of Mechanical Index Using
Ultrasound Machines with SonoVue Contrast",

Journal of the Korean Society of Radiology, Vol.
13, No. 1, pp. 21-29, 2019.
http://dx.doi.org/10.7742/jksr.2019.13.1.21

M. Y. Kim, "The Usefulness of Contrast-Enhanced
Ultrasonography in the Diagnosis of Hepatocellular
Carcinoma", Journal of Liver Cancer, Vol. 14, No.
1, pp. 7-13, 2014. https://doi.org/10.17998/jlc.14.1.7

Y. Xiao, X. Chen, X. F. Guan, H. Wu, W. Qin, B.
M. Luo, "Superb microvascular imaging in
diagnosis of breast lesions: a comparative study
with contrast-enhanced ultrasonographic
microvascular imaging", British Journal of
Radiology, Vol. 89, No. 1066, pp. 20160546, 2016.
https://doi.org/10.1259/bjr.20160546

G. Zuccon, M. D'Oria, F. B. Gongalves, C.
Fernandez-Prendes, K. Mani, D. Caldeira, M.
Koelemay, D. Bissacco, S. Trimarchi, I. Van
Herzeele, A. Wanhainen, "Incidence, Risk Factors,
and Prognostic Impact of Type Ib Endoleak
Following Endovascular Repair for Abdominal
Aortic Aneurysm: Scoping Review", European
Journal of Vascular and Endovascular Surgery, Vol.
66, No. 3, pp. 352-361, 2023.
http://dx.doi.org/10.1016/j.ejvs.2023.06.017

860



"J. Korean Soc. Radiol., Vol. 18, No. 7, December 2024"

HRY SR 2UE IZE % ofF BAT
AW WEEEe] 29357 283 A4 FdnT

ey 52
AT+, AEE

"R AT vho] 2B S} nhol 0.2 g5t
o) Tl han AL S

2 o

2 AGE ERYEWF ~0E T2 2 E A9l (Endovascular Aneurysm Repair, EVAR) & 233t A13
W75 (Type Ib Endoleak)S V| Al E-F - (Superb Micro-vascular Imaging, SMI)¥} 2% 57 %3} (Contras
t-Enhanced Ultrasound, CEUS)E ©]-§-3lo] a3t S & R st} ol gxp= 79Aﬂ YA o2 EVAR Al
% oﬂ}q _%;ng L= 543 FAag LHOJ;;—],O:];} 3‘;};(}9] =k ELE-HO]_E] ]‘__. 1.30 mg/dLi ;G
A (0.7 - 1.2 mg/dL)’d A gt WrE ol 72 B7tst7] HoH SMI®} CEUSE Al 3%
3}, SMIO A graft W= 1A EF7F #2E Qo CEUSOIA #3 limb graft 3Pl A F4 5+ 2947}
HEEo AE WATFEE IEEATE EVAR o] F BAsHE Wi rEe 27] a3 Jrtes 95 Al
B9 5g oo glo] A olth B FHl= wAZIE 7]RF CEUSTF AAbstaSE G ol AHEH= 82
o

My o o

o)

£ 2GAR AT B4 2 glo] AT EIHoR YATE Hold F8d 5 08 HETh
CEUSE 531 471 A5 dAelA Az Aol dol 489 ez weld + ok
FAwo]: 29 24, BRGEUTF, BRGEUF SAETgEE AX%, WErE
A7t AR o]
ek A% A9
(RI1AIRE) A5 Ch 7R IctiL ofo] AEjchat vo] oA Gt} cht ey
@A) AGE i Icheti Yashat EX RS

861





