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Abstract

lethal complication of PCl.

Bleeding

Background: Percutaneous coronary intervention (PCl) is widely used to treat coronary artery disease (CAD).
However, complications of PCl are inevitable. Internal mammary artery (IMA) injury is an infrequent but potentially

Case presentation: A 78-year-old man was diagnosed with multivessel lesions by coronary angiography. The IMA
was injured during PCl, then cured by early identification and active rescue.

Conclusions: This is the first reported case, to our knowledge, of injury to the IMA during PCl. We we report this
case to discuss how to treat this injury effectively and avoid this complication during clinical therapy.
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Background

Percutaneous coronary intervention (PCI) can improve
coronary flow and relieve the symptoms of myocardial
ischemia, and is therefore widely used to treat coronary
artery disease (CAD) [1]. However, it is an invasive
treatment, and complications are inevitable. Common
complications include coronary dissection, ano-reflow of
coronary artery, stent thrombosis, perforation and car-
diac tamponade, thrombus, puncture site hematoma,
pseudoaneurysm, arteriovenous fistula, ventricular fibril-
lation, and contrast-induced nephropathy [2]. Immediate
recognition of complications and prompt treatment is
vital. Here, we report a case of injury to the internal
mammary artery (IMA)—an infrequent but potentially
lethal complication during PCI—that was repaired using
a general vascular closure device.

Case presentation
A 78-year-old man with CAD risk factors of diabetes
mellitus, smoking, and hypertension was transferred to
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our department from a local hospital with the diagnosis
of unstable angina pectoris. The percutaneous coronary
intervention was performed by an attending physician
with 3 years of interventional experience, and was guided
by an expert operator. Coronary angiography performed
via the right radial artery revealed 70% occlusion of the
proximal segment of the left main anterior coronary
artery (LM) and 90% occlusion of the proximal segment
of the left anterior descending coronary artery (LAD).
The diagnostic catheter(6F TIG, TERUMO, Japan) was
withdrawn, and the hydrophilic guidewire (Merit Laure-
ate; Merit Medical, USA) was advanced. Unnoticed, it
strayed into the distal right IMA. When the guiding
catheter (6F EBU3.5, Medtronic, USA), advanced over
the guidewire, reached the proximal-middle segment of
the IMA, the patient complained of intolerable chest
pain. The guiding catheter and guidewire were immedi-
ately withdrawn. The guidewire was reintroduced into
the aortic sinus and the guiding catheter was delivered
to the left coronary artery, and balloon dilatation and
stenting of the LM and LAD was performed. The patient
again complained of severe chest pain, and his blood
pressure began to fall. His condition deteriorated despite
administration of opioid analgesics and intravenous
fluids (Fig. la). Transthoracic echocardiography ruled
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significantly reduced after treatment (d)

Fig. 1 IMA angiography shows exudation in the third rib segment of the right IMA (a) The hemorrhage was staunched by embolization with
coils (b). Chest radiograph shows a large shadow in the right chest suggestive of a pleural haemothorax (c). The pleural haemothorax is

out cardiac tamponade and aortic dissection. Fluoroscopy
was suggestive of a right-sided pleural haemothorax (Fig. 1c).
IMA angiography revealed obvious exudation of contrast in
the third rib segment of the right IMA. A 2.0 mm x 15 mm
semi-compliant balloon (MINI TREK, Abbott, IL, USA) was
introduced up to the site of the leak and kept inflated for 20
min to reduce the exudation. Bleeding was finally staunched
by embolization with coils (Fig. 1b). However, the patient de-
veloped cardiac shock and suffered a cardiac arrest. He was
successfully resuscitated and transferred to the cardiac care
unit, where he was intubated and mechanically ventilated
(Fig. 1d). He was treated with chest tube drainage, intraven-
ous fluids, and blood transfusion. Subsequently, after cardiac
rehabilitation, he was discharged from hospital 23 days after
admission.

Discussion and conclusions
This case report describes a rare but potentially lethal
complication of PCIL.

The IMA arises from the first segment of the sub-
clavian artery and descends upon the parietal pleura in
the upper intercostal spaces [3]. The artery is often
injured in patients who suffer sternal fracture or pene-
trating parasternal injury. IMA injury is an uncommon
complication of central venous catheter placement [4, 5].

Rarely, it can be a life-threatening complication of PCI
and other endovascular procedures. The complication
can be avoided by ensuring correct placement of the
guidewire before delivering the guiding catheter. Fur-
thermore, the left anterior oblique view and right anter-
ior oblique view are not the most appropriate for
judging the position of the guidewire as there is some
overlap of the IMA and the aorta in these views; an
anteroposterior projection displays the position more
reliably and may help avoid this complication.

Flow rates in the IMA average 150 mL/min, and
massive hemorrhage can result from injury to the artery
[6]. The possibility of iatrogenic injury to the IMA
should be considered in any catastrophic situation
during PCI. Emergency blood transfusion and fluid
infusion can maintain the patient’s vital signs, and
prompt chest tube drainage can help re-expand the
lung. Selective arterial embolization is an option for
emergency treatment of IMA injury. The choices for
embolization material are microcoil [7], spongel [8] and
covered stent grafts [9]. However, IMA embolization
would result in loss of the ideal bypass conduit for
coronary artery bypass grafting, and the decision must
therefore be made after careful consideration of the
pros and cons [10].
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IMA injury is a very rare complication of PCI, which 7.
may cause hemothorax, severe shock, or even death.
Before delivering the guiding catheter, the position of the ¢
guidewire should be confirmed to avoid this complication.
Prompt diagnosis, effective embolotherapy, adequate
drainage, and aggressive resuscitation are recommended

for patients with IMA injury during PCL 10.

Abbreviations

CAD: Coronary artery disease; IMA: Internal mammary artery; LAD: Left
anterior descending coronary artery; LM: Left main anterior coronary artery;
PCl: Percutaneous coronary intervention

Acknowledgements
None.

Funding

1. National Natural Science Foundation of China (81500359): Dr. Yaqin Chen.
2. Technological Innovation Foundation of Shenzhen
(JCYJ20170306152620264): Dr. Zhicong Zeng.

Availability of data and materials
All available information is contained within the present manuscript.

Authors’ contributions

ZZ and FL wrote the manuscript. ZZ and YChen conducted the
percutaneous coronary intervention and embolization with coils. ZS and FL
conducted the clinical diagnosis and data collection. All authors read and
approved the final manuscript.

Ethics approval and consent to participate
Not applicable.

Consent for publication

Written informed consent was obtained from the patient for publication of
this case report and the accompanying images. A copy of the written
consent form is available for review by the editor of this journal.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Cardiology Department, Affiliated Baoan TCM Hospital, Guangzhou
University of Traditional Chinese Medicine, No.25, Yuan Second Road,
Shenzhen City, Guangdong Province, People’s Republic of China. *Cardiology
Department, The Second Xiangya Hospital of Central South University,
Changsha, China.

Received: 30 November 2017 Accepted: 28 November 2018
Published online: 04 December 2018

References

Page 3 of 3

Chen JM, Lv J, Ma K et al. Assessment of internal mammary artery injury
after blunt chest trauma: a literature review. J Zhejiang Univ Sci B. 2014;
15(10):864-9.

Kawakami S, Noguchi T, Doi T, et al. Internal mammary artery injury related
to chest compressions in a patient with post-cardiac arrest syndrome. Intern
Med. 2016;55(10):1299.

Chowdhury MA, Sheikh MA. Coronary bypass graft perforation during
percutaneous intervention. Cardiovasc Revasc Med. 2016;17(1):48-53.
Borovi¢ ML, Borovi¢ S, Peri¢ M, et al. The internal thoracic artery as a
transitional type of artery: a morphological and morphometric study. Histol
Histopathol. 2010,25(5):561-76.

1. Neumann FJ, Sousa-Uva M. Ten Commandments' for the 2018 ESC/EACTS
guidelines on myocardial revascularization. Eur Heart J. 2018,39(42):3759.

2. Kim M, Chu A, Khan Y, Malik S. Predicting and preventing vascular
complications following percutaneous coronary intervention in women.
Expert Rev Cardiovasc Ther. 2015;13(2):163-72.

3. Van Heerden JA. Anson & McVay. Surgical anatomy. Mayo Clin Proc. 1984;
59(11-12):806-7.

4. Waddington M, Mullins G. Early complication of pediatric central venous
cannulation. Paediatr Anaesth. 2005;15(11):1001-5.

5. Eulmesekian PG, Pérez A, Minces PG, et al. Internal mammary artery injury
after central venous catheterization. Pediatr Crit Care Med. 2007;8(5):489-91.

6.  Ritter DC, Chang FC. Delayed hemothorax resulting from stab wounds to
the internal mammary artery. J Trauma. 1995,39(3):586-9.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

