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INTRODUCTION: Paracentesis is a safe procedure and can be performed as a therapy or diagnosis in cancer
patients, liver cirrhosis, heart or liver failure.

PRESENTATION OF CASE: 59-year-old man with alcoholic liver cirrhosis with ascites and coagulation
abnormalities. After diagnostic paracentesis he presented hemodynamic instability with signs of hypo-
volemic shock and hemoperitoneum. Computed angiotomography with signs of active bleeding and
pseudoaneurysm at the site of paracentesis.

DISCUSSION: The interventional radiology unit was referred and submitted to arteriography, which
demonstrated active bleeding from the left lower epigastric artery. It was successfully treated by tran-
scatheter embolization with 100—300 p.m PVA particles.

CONCLUSION: Transcatheter embolization with PVA particles is a fast, safe, minimally invasive, reliable
method with a high technical success rate for the treatment of active bleeding resulting from injury to
the lower epigastric artery.

Keywords:

Acute hemorrhage

Inferior epigastric artery

latrogenic injury

Transcatheter arterial embolization
Paracentesis

© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The lower left quadrant of the abdomen is the most commonly
used site for paracentesis [1]. Therapeutic paracentesis is consid-
ered safe procedure and is performed commonly for the control of
massive ascites in patients with liver cirrhosis with a 1% overall
complication rate [2]. Hepatopathies may present collateral cir-
culation and coagulopathy, that increase the chance of bleeding
during paracentesis. Acute hematoma in the anterior abdominal
wall due to hemorrhage of the inferior epigastric artery (IEA) is an
uncommon cause of abdominal pain and frequently self-limiting.
The fail in the diagnostic can lead to life-threatening complications
in patients with comorbidities [3]. The objective of the case report is
to describe an unusual event of hemoperitoneum and the efficacy
in transcatheter embolization for bleeding from the IEA. Written
informed consent was obtained from the patient for publication of
this case report and accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal
on request.

E-mail address: tuliofabiano@hotmail.com

https://doi.org/10.1016/j.ijscr.2020.07.001

2. Case report

Patient 59 years old man, cirrhotic by alcohol CHILD B9 and
MELD 17 with regular general condition, ascites, pale, tachycardic,
tachydyspneic, jaundice, afebrile, with worsening renal function.
Laboratory findings showed white blood cells 4730, Hemoglobin 10
g [ dL, platelets 83,000 / mm3, INR (international normalized ratio)
1,86; Na+135 mEq/L; K+4.4mEq/ L; aspartate aminotransferase
691U/ L; total bilirubin 9.6 mg / dL; direct bilirubin 3.6 mg / dL; albu-
min 2.5 g / dL; urea 30 mg / dl. A physician performed a left lower
quadrant therapeutic paracentesis with an 18 gauge needle without
image guidance. Manual compression was applied to the puncture
site. After paracentesis, the patient complains of worsening abdom-
inal pain and left wall hematoma associated with hypotension and
worsening tachycardia. Contrast-enhanced abdominopelvic com-
puted tomography scan was carried and revealed extravasation
of the contrast from the IEA. (Fig. 1: A and B) Patient referred to
the interventional radiology unit and angiography was performed
by puncturing the common right femoral artery. Pelvic arteriogra-
phy was performed and bleeding was identified from the left lower
epigastric artery. For microcatheterization of the lower epigastric
artery was used catheter Progreat 2.8 (Terumo) and emboliza-
tion was performed with PVA 100-300 pm. (Fig. 2: A and B)
The endpoints of the embolization was considered complete when
no further extravastion of contrast after embolization of the IEA.
(Fig. 3) A successful procedural outcome was defined by the return

2210-2612/© 2020 Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.
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Fig. 1. A: Contrast-enhanced abdominal CT scan obtained after paracentese reveals ascites and focus of extravasation of the contrast medium in the left lower. (yellow arrow)
B: Reconstruction of abdominal computed tomography angiography with a focus on extravasation of the contrast medium in the lower left. (yellow arrow).

Fig. 2. A: Angiography carried out after selective catheterization with a microcatheter of the left inferior epigastric artery shows active hemorrhage with extravasation of
contrast. (yellow arrow) B: Angiography carried out after super selective catheterization with a microcatheter of the left inferior epigastric artery with active hemorrhage.

(yellow arrow).

of hemodynamic stability and the stabilization of hematocrit. The
work was reported according to the Consensus Surgical CAse REport
(SCARE) Guidelines, International Journal of Surgery 2018 [4].

3. Discussion

The treatment of ascites in liver disease is clinical with diuretics
and salt restriction. Paracentesis is a treatment option in advanced
stage of cirrhosis, in general is a safe, minimally invasive, espe-
cially when performed using sonographic guidance. The lower left
quadrant of the abdomen, 4-5 cm medial to the upper anterior iliac
spine, is the most common site for the procedure °. As a result of
its anatomy, the IEA may potentially be traumatized during percu-
taneous procedures in until 40 %.

Besides, there are others etilogies of injury to the IEA, including
inadvertent puncture during common femoral artery catheteriza-
tion, placement of peritoneal dialysis catheters, surgical trauma
including the use of sutures in the abdominal wall (15 %), blunt
trauma (10 %), subcutaneous injection (5%), stabbing (5%) [6,7].

Patients with a normal coagulogram rarely experience compli-
cations such as bleeding and when the endovascular technique
occurs it can be a treatment option. The use of ultrasound is able to
reduce adverse events during paracentesis, for example, (1.4 % vs
4.7 %, p < 0.0004), post-paracentesis infection (0.41 % vs 2.44 %, p
<0.001), hematoma (0.0 % vs 0.87 %, p < 0.01), and seroma (0.14 %
vs 1.05 %, p < 0.03) [8]. Lesion of the lower epigastric artery usually
appears as a hematoma in the abdominal wall, abdominal pain and
a drop in hematimetry.

Diagnosis can be based on the combination of patient history,
physical examination, ultrasonography, and contrast-enhanced
computed tomography Computed tomography (CT) with contrast
has been reported to be an accurate, noninvasive technique for
identifying arterial hemorrhage in patients with blunt abdominal
or pelvic trauma with sensitivity and specificity of the 70 % and 100
%, respectively [9]. Angiotomography may be useful to lateralize a
suspected IEA before angiography. The presence of the extravasa-
tion of contrast material on contrast-enhanced CT can suggest the
presence of arterial injury that will require treatment. For patients
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Fig. 3. Angiogram shows complete occlusion of the left inferior epigastric artery after embolization with PVA 100-300 wm without extravasation of contrast. (red arrow).

with chronic renal failure with high levels of creatinine or who are
allergic to contrast, Doppler ultrasound may be an alternative in
the diagnosis of active bleeding.

There are various options of treatment of injury IEA such as
surgery, transcatheter embolization, ultrasound-guided thrombin
injection and ultrasound-guided compression [5].

Lesions of the lower epigastric artery, endovascular techniques
are preferable, especially in patients with portal hypertension, liver
failure and coagulopathy. Our option was to perform emboliza-
tion with PVA, as this technique has less morbidity and mortality
and it would be possible to perform it with local anesthe-
sia.

There are various endovascular therapeutic options including
embolization with polyvinyl alcohol (PVA), gelfoam, coils, autol-
ogous coagulum, and n-butyl cyanoacrylate, Onix or associated
combinations [10]. Our interventional radiology department has
no standard protocol for embolization of active hemorrhages of
IEA. The use of embolization materials at our department is still
solely based on the interventional radiologist personal experience
and individual case decision.

In conclusion, hemoperitoneum is a rare complication in para-
centesis, which can be severe in patients with advanced liver
cirrhosis. The use of ultrasound has been shown to reduce compli-
cations inherent to parecentesis. The endovascular approach with
superselective embolization is a safe, effective and definitive proce-
dure in lesions of the lower epigastric artery, especially in cirrhotic
patients.

Written informed consent was obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request

Declaration of Competing Interest

The author declare no conflict of interest in preparing this article.

Funding

This research received no specific grant from any funding agency
in the public, commercial, or not-for-profit sectors.
Ethical approval

Case reports are not required to be approved by the institution’s
ethics committee.
Consent

The document is attached.



CASE REPORT — OPEN ACCESS

T.F. de Oliveira Leite / International Journal of Surgery Case Reports 74 (2020) 32-35 35

Author contribution

TULIO FABIANO DE OLIVEIRA LEITE is a Vascular Surgeon from
Faculdade Medicina de Botucatu (UNESP), Interventional Radiol-
ogist and Endovascular Surgeon from Universidade de Sdo Paulo
(USP).Research Member of the Research Group on Medical Sciences
and Vascular Pathophysiology at Universidade Federal Fluminense
(UFF | CAPES | CNPQ).

The study was carried out at the University of Sdo Paulo.

1) Conception and design of the study: TFOL

2) Analysis and interpretation of data: TFOL

3) Data collection: TFOL

4) Writing of the article: TFOL

5) Critical revision of the text: TFOL

6) Final approval of the article *: TFOL

7) Statistical analysis: TFOL

8) General responsibility for the study: TFOL

9) Financing information: There was no financing

Registration of research studies
Not applicable.
Guarantor
Tulio Fabiano de Oliveira Leite.
Provenance and peer review

Not commissioned, externally peer-reviewed.

Open Access

References

[1] Y.J. Park, S.Y. Lee, S.H. Kim, I.H. Kim, S.W. Kim, S.O. Lee, Transcatheter coil
embolization of the inferior epigastric artery in a huge abdominal wall
hematoma caused by paracentesis in a patient with liver cirrhosis, Korean J.
Hepatol. 17 (September(3)) (2011) 233.

[2] P.R. Sobkin, A.I. Bloom, M.W. Wilson, ].M. LaBerge, G.S. Hastings, R.L. Gordon,
et al., Massive abdominal wall hemorrhage from injury to the inferior
epigastric artery: a retrospective review, J. Vasc. Interv. Radiol. 19 (March (3))
(2008) 327-332.

[3] M.C. Wick, J. Klocker, C. Grundtman, W. Jaschke, A.P. Chemelli, Transcatheter
embolization for the management of acute active inferior epigastric artery
hemorrhages, J. Endovasc. Ther. 20 (August(4)) (2013) 561-567.

[4] R.A. Agha, M.R. Borrelli, R. Farwana, K. Koshy, A.]. Fowler, D.P. Orgill, H. Zhu, A.
Alsawadi, A. Noureldin, A. Rao, A. Enam, The SCARE 2018 statement: updating
consensus Surgical CAse REport (SCARE) guidelines, Int. J. Surg. 1 (December
(60)) (2018) 132-136.

[5] T.F. Leite, L.A. Pires, K. Goke, ].G. Silva, C.A. Chagas, Corona Mortis: anatomical
and surgical description on 60 cadaveric hemipelvises, Revista do Colégio
Brasileiro de Cirurgides 44 (December(6)) (2017) 553-559.

[6] T.F. de Oliveira Leite, E. Bortolini, B. Linard, B.A. Boueri, F.C. Carnevale, C.H.
Nomura, et al., Evaluation of morphological and clinical factors related to
failure of percutaneous treatment with thrombin injection of femoral
pseudoaneurysms from cardiac catheterization, Ann. Vasc. Surg. 1 (August
(59))(2019) 173-183.

[7] P.R. Sobkin, A.I. Bloom, M.W. Wilson, ].M. LaBerge, G.S. Hastings, R.L. Gordon,
et al., Massive abdominal wall hemorrhage from injury to the inferior
epigastric artery: a retrospective review, J. Vasc. Interv. Radiol. 19 (March (3))
(2008) 327-332.

[8] P.A. Patel, F.R. Ernst, C.L. Gunnarsson, Evaluation of hospital complications
and costs associated with using ultrasound guidance during abdominal
paracentesis procedures, J. Med. Econ. 15 (January (1)) (2012) 1-7.

[9] S.Yalamanchili, S.M. Harvey, A. Friedman, ].N. Shams, J.E. Silberzweig,
Transarterial embolization for inferior epigastric artery injury, Vasc.
Endovascular Surg. 42 (October(5)) (2008) 489-493.

[10] T.F. Leite, O.I. Pereira, Superselective transcatheter arterial embolization in
the treatment of Angiodysplasia, Clin. Med. Insights Case Rep. 12 (May)
(2019), 1179547619842581.

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0005
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0010
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0015
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0020
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0025
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0030
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0035
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0040
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0045
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://refhub.elsevier.com/S2210-2612(20)30512-5/sbref0050
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Superselective transcatheter arterial embolization of iatrogenic inferior epigastric artery after paracentesis: Unusual ma...
	1 Introduction
	2 Case report
	3 Discussion
	Declaration of Competing Interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


