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Abstract

We present a case of a young patient who presented with unstable angina due to coronary-pulmonary fistula caused by a
nail-gun injury that stayed asymptomatic for 3 years. The patient has a successful surgical resection of the fistula and removal
of the foreign body.
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Chronic Nail Gun Injury to the Left Ventricle Causing Coronary Pulmonary Fistula, A Case
Report

Summary

We present a case of a young patient who presented with unstable angina due to coronary-pulmonary fistula
caused by a nail-gun injury that stayed asymptomatic for 3 years. The patient has a successful surgical
resection of the fistula and removal of the foreign body.

Chronic Nail Gun Injury to the Left Ventricle Causing Coronary Pulmonary Fistula, A Case
Report

Introduction

Nail guns had been widely used in the industrial field due to the effectiveness and time saving properties
[1], but the lack of proper training resulted in numerous body injuries mainly in peripheries [2]. However,
heart related nail gun injuries are rare and mostly to the right chambers of the heart [3]. The majority of
cases ended up with good outcomes despite their acute presentations to the ED. This favorable prognosis
is mainly attributed to the presence of experts who will guide the management approach starting from the
preoperative imaging and surgical intervention. We present a rare case of a chronic nail gun injury to the
left ventricle with formation of coronary-pulmonary artery fistula.

Case presentation

Institutional review board approval for reporting this case and the need for informed consent were waived
as per the institution regulation An otherwise healthy, 32-year-old male was admitted electively to our
department with chest pain and shortness of breath on moderate exertion that was progressing with time
over one year. His initial chest X-Ray showed a foreign body at the apex of the heart. On inquiry, the patient
gave a history of Nail Gun Injury to the chest four years ago, which caused a very small wound in the left
side of the chest that had minimal bleeding and some pain for two days that was relieved by pain killers. He
did not seek any medical advice afterward since the pain resolved and he continued to be asymptomatic until
one year ago when he started to have chest pain and shortness of breath on severe exertion that progressed
over the year to occur with moderate exertion. Echocardiogram showed preserved left ventricular function
with a hyperechoic foreign body at the posterior basal part of the left ventricle (Figure 1). All valves had
normal structure and function. Computerized Tomography (CT) of the chest with contrast was performed to
better understand the exact position of the foreign body and its relation to the surrounding structures. The
chest CT showed a long narrow white shadow (measuring 5 cm) penetration the medial part of the left lung
and the posterior basal part of the left ventricle with a fibrous band surrounding the foreign body (Figure
2). Coronary angiography was performed to rule out any coronary injury given the patient presentation with
unstable angina. The coronary angiogram revealed a fistula between the tip of posterolateral branch of the
right coronary artery and the left lower lobe posterior basal segmental branch of the left pulmonary artery
(Figure 3).

The decision was made to take the patient to the OR for removal of the foreign body and ligation of the
coronary pulmonary fistula. After median sternotomy, the pericardium was then opened, which interestingly
showed no bleeding or effusion. The heart was left for examination and showed a thick fibrous band that 2
cm wide connecting the posterior basal part of the left ventricle and the posterior pericardium, Heparin was
administered and cardiopulmonary bypass (CPB) was established using ascending aortic cannulation and
two-stage venous cannulation. The heart was drained and the operation was performed on a beating heart.
The fibrous band was resected circumferentially off the posterior pericardium and revealed the nail that was
protruding from the medial part of the left lung. The nail (Figure 4) was pulled off the lung tissues and then
the other end was pulled off the left ventricular wall with difficulty. The two ends of the fibrous band on both
sides (the heart and the posterior pericardium and left pleura) that are containing the bridging collaterals of



the fistula were ligated using 2 U-shaped 3-0 prolene mattress sutures supported with pledgets (Figure 5).
The patient had non-eventful postoperative course and was discharged home after 4 days in stable condition.

Discussion

The majority of coronary artery fistulae are asymptomatic as they are hemodynamically not significant
and are incidentally identified by coronary angiography, CT angiogram, echocardiogram or multi-detector
row computed tomography (MDCT) with 3D reconstruction.[4]. Penetrating chest injuries causing coronary
artery fistula are rare [5]. Moreover, presentation of patients may differ from lack of symptoms to heart
failure or pulmonary hypertension [6,7]. However, most fistulas are hemodynamically non-significant with CT
angiogram, echocardiogram or multi-detector row computed tomography (MDCT) as a diagnostic method
[4]. We presented the first case of nail gun injury to the left ventricle with the coronary artery fistula to the
left pulmonary artery presenting with unstable angina presenting after 4 years of asymptomatic course.

PubMed database was reviewed for relevant English literature from 1980 to 2020 using the keywords “nail
gun”, “coronary artery fistula”, and “cardiac trauma”. Twenty-three cases of nail gun injury to the heart were
found, with right chambers most commonly involved as penetration site (Table 1.). Unlike our patient, most
cases presented acutely and required urgent surgical removal of the nail. Chest x-ray, CT, intraoperative
transesophageal echocardiogram were used as modality of choice for diagnosis of patients and guidance
throughout the management plan. However, due to the presentation of our patients with unstable angina
and his chronic presentation, we decided to do a coronary angiogram which revealed abnormal vascular mesh
between the right coronary artery and the left pulmonary artery.

Treatment approach depends on the case presentation; either the thoracotomy or median sternotomy are
acceptable. However, the choice is mainly guided by the hemodynamic status and the location of the
penetration. There are few cases in which both median sternotomy and CPB that has the advantage of
providing a controlled field that allows for manipulation and movement of the heart without the risk of
circulatory compromisation or arrhythmia. In this case We used CPB with median sternotomy without
cardioplegia.

Traumatic coronary artery fistulae due to penetrating chest injuries are rare . Patients may present with
congestive heart failure, pulmonary hypertension, or endocarditis. However, most patients may stay asymp-
tomatic [6,7]. Treatment options for symptomatic patients may include (1) surgical correction with ligation
of feeding vessels of the the coronary artery fistula [8] with or without bypass grafting of the distal vessel,
(2) percutaneous closure either with coil embolization, or covered stent [9]. However, there are currently no
well-designed guidelines for deciding whether and how to treat a coronary-pulmonary artery fistula.

Conclusion

Cardiac Nail Gun injury can stay asymptomatic for long period of time and can present later with coronary
fistula that can be treated successfully with open surgical resection of the fistula and removal of the foreign
body.
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Table 1. Cases of nail gun penetration the heart.
Figure 1: Echocardiogram showing a hyperechoic foreign body at the posterior basal part of the left ventricle.

Figure 2: Chest CT showing a long narrow white shadow (measuring 6 cm) penetration the medial part of
the left lung and the posterior basal part of the left ventricle. A) 3D reconstructed image, B) Axial Image

Figure 3: A) Coronary angiogram showing a fistula between the tip of posterolateral branch of the right
coronary artery and the left lower lobe posterior basal segmental branch of the left pulmonary artery, B)
A magnified image showing the relationship of the nail to the fistula, C) Showing the inflow and outflow
arteries for the fistula.

Figure 4: The Gun-nail measuring 5 cm.

Figure 5: The fibrous band that are containing the bridging collaterals of the fistula was ligated using 2
U-shaped 3-0 prolene mattress sutures supported with pledgets
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