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I N TRODUC TION

Penetrating cardiac trauma is a lethal injury, with only 25–
50% of victims surviving long enough to reach hospital, ac-
cording to a review of medical examiners.1 Cardiac injuries 
are classified as simple myocardial injuries or complex inju-
ries that contain major wounds or coronary artery injuries.2 
In some cases of chest-penetrating trauma, as well as cardiac 
injuries, other vital organs are damaged, such as the aorta, 
lungs, esophagus, and abdominal organs.3 Multiple tho-
racic trauma involving injury to the coronary artery, as in 
the present case, is rare globally, and there are few reports of 
successful treatment.4–6 We present a case of life-threatening 
penetrating chest trauma with myocardial injury, the 

complete transection of two coronary arteries, and lung in-
jury, which were correctly diagnosed before surgery.

CASE PR E SE N TATION

A 36-year-old man suffering from schizophrenia stabbed 
himself in the left chest with a kitchen knife and was trans-
ported to our emergency department. The knife had been 
removed from the chest before his arrival at the emergency 
department. His vital signs upon arrival were Glasgow Coma 
Scale score, 12 (E3V3M6); blood pressure (BP), 99/79 mmHg; 
heart rate (HR), 102 beats per minute; and oxygen saturation, 
96% with oxygen administered at 6 L per minute. There was a 
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Abstract
Background: Penetrating thoracic trauma with coronary artery transection is a le-
thal injury, but is rare. We report a case of a cardiac stab wound with coronary artery 
transection that was successfully treated after preoperative diagnosis.
Case Presentation: A 36-year-old man was transferred to our emergency depart-
ment with a left chest stab wound. A coronary computed tomography-angiography 
scan, including coronary angiography, revealed left hemopneumothorax and left an-
terior descending branch transection, with ischemic changes in the left ventricular 
myocardium. Given the diagnosis of coronary artery transection and the absence 
of injury to the surrounding arteries, we were able to perform coronary artery by-
pass surgery using the left internal thoracic artery. The patient's postoperative course 
was good, and he was discharged on foot without major complications 18 days after 
surgery.
Conclusion: Unless a resuscitative thoracotomy is required, a preoperative computed 
tomography scan, including coronary angiography, may be useful for accurate pre-
operative diagnosis for patients at high risk of myocardial or coronary artery injury.
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skin wound of 3 cm just inside the left nipple and the bleeding 
had been stopped. A focused assessment with sonography for 
trauma (FAST) and chest X-ray examinations showed a small 
amount of pericardial effusion and left hemopneumothorax. 
Although we started fluid resuscitation with acetate Ringer's 
fluid and administered 2 g of tranexamic acid intravenously, 
the patient went into cardiac arrest at 14 min after arrival. 
We began advanced cardiovascular life support, including 
chest compression, tracheal intubation, and mechanical ven-
tilation, and added volume resuscitation with blood transfu-
sion. A chest drainage tube of 28 Fr. was inserted into the left 
side of the chest, and 1700 mL of blood was drained with the 
chest tube. The return of spontaneous circulation (ROSC) 
was achieved in one cycle of cardiopulmonary resuscitation 
with these procedures. Because the patient's hemodynamic 
state to fluid resuscitation was a responder and continued to 
be stable, we performed a computed tomography (CT) scan. 
We started the scan at 39 min after ROSC, when his BP was 
121/91 mmHg and HR was 101 beats per minute. A focused 
assessment with CT for trauma (FACT) of a plain scan pre-
ceded by contrast CT revealed that the damage had reached 
the heart, so we decided to add coronary computed tomog-
raphy–angiography (coronary CTA) with muscle relaxant 
and without rate control drugs. We diagnosed left anterior 
descending artery (LAD) transections with ischemic change 

(poor contrast in the endocardium) in the left ventricular 
myocardium, pericardial effusion, and left hemopneumo-
thorax (Figure 1). Blood tests showed no elevation of cardiac 
markers, but ST-segment depression was observed with the 
II, III, and aVF leads on electrocardiography (ECG). Cardiac 
tamponade was deteriorating before surgery and the patient 
underwent an immediate thoracotomy (Figure  2). The ap-
proach of the thoracotomy was median sternotomy and the 
operative findings were a myocardial stab wound of 4 cm 
in the left ventricle myocardium (which did not reach the 
ventricular cavity), complete transections of the coronary 
artery at left anterior descending artery (LAD) #7 and the 
diagonal branch, and a stab wound in the left lung (seg-
ment 3; Figure 3). Myocardial suturing of the left ventricle 
stab wound with pledgets and off-pump coronary artery 
bypass grafting (CABG/left internal thoracic artery to LAD 
[LITA–LAD]) were performed. The diagonal branch was too 
small to bypass. A partial lung resection of segment 3 was 
performed after cardiac surgery. The patient's postoperative 
course was good. The tracheal intubation tube was removed 
2 days after surgery. Follow-up cardiac sonography 7 days 
after surgery showed hypokinetic wall motion at the ante-
rior lateral segment, but the left ventricle ejection fraction 
with Simpson's method was good, at 63.7%. Coronary CTA 
10 days after surgery showed good flow at the graft vessel 

F I G U R E  1   Preoperative computed tomography images. (A) Axial view of the chest. Arrowheads indicate poor contrast of the endocardium at the 
left ventricle myocardium. (B) Coronal view of the chest. Arrows indicate poor contrast of the endocardium at the left ventricle myocardium. (C) 3D 
image of the heart. The LAD #7 (arrowhead) and diagonal branch (arrow) have been transected. LAD, left anterior descending artery.
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and no abnormal findings in the sutured region. At 18 days 
after the surgery, the patient was discharged on foot with no 
major complications. The total amount of blood infused was 
14 Japanese units of red blood cells, 8 of fresh frozen plasma, 
and 10 of platelet concentrate.

DISCUSSION

Penetrating chest trauma, including coronary artery injury, 
is rare in Japan.4,5 Consequently, doctors in Japan have lit-
tle experience of treating severe penetrating cardiac injuries, 
even if having worked for a long period in an emergency de-
partment. However, if a stab wound is in Sauer's danger zone, 
as in the present case, cardiac injury should be assumed.7 A 

war trauma report showed that 5.4% of patients with pen-
etrating chest trauma have cardiac injuries, and 3.7% of pa-
tients with penetrating chest trauma have both cardiac and 
lung injuries.3

In the present case, we were able to diagnose the coronary 
artery transections before surgery. Unless a resuscitative tho-
racotomy is required, preoperative coronary CTA is useful 
for the following reasons. First, coronary CT angiography 
can diagnose coronary artery injury reliably, which can in-
dicate whether CABG is necessary in addition to myocardial 
repair. Second, information on coronary and surrounding 
arteries assists in selection of the graft vessel. Because the CT 
showed that the LITA could be used in the present case, me-
dian sternotomy was started directly without laparotomy or 
femoral incision to prepare for graft vessels. Finally, contrast 

F I G U R E  2   Time course. Red inverted triangle: systolic blood pressure (mmHg). Blue triangle: diastolic blood pressure (mmHg). Black circle: heart 
rate (bpm). CT, computed tomography; FFP, fresh frozen plasma; ICU, intensive care unit; OR, operation room; RBC, red blood cells; ROSC, return of 
spontaneous circulation; U, Japanese units.

F I G U R E  3   Operative findings. (A) Stab wound at the left ventricle (dashed line). The LAD #7 and the diagonal branch have been disrupted. (B) The 
excised left lung (segment 3) shows a penetrating stab wound. LA, left atrium; LAD, left anterior descending artery; LV, left ventricle; RA, right atrium; 
RV, right ventricle.
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CT scan can confirm the presence of damage at other sites. 
Coronary CTA is not usually performed in CT scans for 
trauma, even trauma in the chest. However, coronary CTA 
could be recommended for patients at high risk of myocar-
dial or coronary artery injury if their hemodynamic state is 
stable and the modality is appropriate for the situation. The 
additional time required for CTA is several minutes. In the 
ECG synchronization technique of CT, especially retrospec-
tive ECG gating, breath-holding and the complete cessation 
of body movement are important, and a lower heart rate will 
ensure a more stable image. Drugs that promote bradycardia 
cannot be used in cases of traumatic shock. However, agent-
induced bradycardia is unnecessary if the segmental recon-
struction method (multicycle half reconstruction) is used to 
improve the temporal sensitivity profile. When employing 
the segment reconstruction method, images are created 
using identical heartbeat phase data from multiple heart-
beats during the CT scan (Figure 4). Breath-holding and the 
complete cessation of body movement are important when 

employing the technique.8 The administration of muscle re-
laxants with intubation before a CT scan to ensure breath-
holding and to stop body movement completely may be one 
option to ensure clear images. In fact, we were able to ac-
curately reconstruct the coronary artery injury with muscle 
relaxants and intubation. We used no agent to induce brady-
cardia in this patient.

Ngatchou et al. reported that CT scans are useful in de-
tecting pericardial fluid and abdominal injuries that cannot 
be detected with echography.9 In the present case, we could 
not diagnose the myocardial stab wound with CT before sur-
gery. However, the transection of the coronary arteries and 
myocardial subendocardial contrast failure were important 
findings on the CT scan, suggesting myocardial injuries. We 
also ensured there was no abdominal injury. These findings 
were valuable in selecting our treatment strategy.

There are several considerations to be made in the pres-
ent case. It might have been necessary to perform resus-
citative thoracotomy at the time of cardiac arrest (or just 
before arrest). Treatment such as pericardiocentesis or sub-
xiphoid pericardial window for cardiac tamponade might 
have been performed prior to professional intervention by 
a cardiac surgeon. Thankfully, the patient's circulation was 
stabilized without such invasive interventions and we were 
able to diagnose a coronary artery transection by preop-
erative coronary CTA. We do not recommend this strat-
egy for patients with unstable circulation, but emphasize 
that coronary CTA can diagnose coronary artery transec-
tion in patients with chest stab wounds. The patient in the 
present case experienced myocardial infarction due to the 
transections of two coronary arteries, but his postoperative 
cardiac function was good. We attribute his good clinical 
course to CABG and the successful revascularization of 
the myocardium.

CONCLUSION

We have reported a case of penetrating thoracic trauma with 
myocardial injury, the complete transection of two coronary 
arteries, and lung injury. Coronary CTA can diagnose coro-
nary artery transection in patients with chest stab wounds 
before surgery. Unless a resuscitative thoracotomy is re-
quired, performing coronary CTA might be considered in 
patients with chest stab wounds.
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F I G U R E  4   ECG gated retrospective image reconstruction. In 
retrospective ECG gating, X-ray data are acquired throughout the entire 
cardiac cycle, and only data acquired during the cardiac phase with the 
least motion are used for image reconstruction. The protocol for CT 
scanning and contrast agent is as follows. (1) Whole-body plane CT. (2) 
Arterial phase scans and coronary angiography scans using the ECG 
synchronization technique were performed from the chest to the pelvis. 
We administered 80 mL of iodine contrast agent at 3.5 mL/s, followed by 
an additional 20 mL of normal saline solution. The rotation time of the 
X-ray tube was 0.275 sec./rot., the detector collimation was 160 × 0.5 mm, 
and the helical pitch was 20. (3) Portal venous phase imaging was 
performed from the chest to the pelvis. (4) Equilibrium phase imaging 
was performed from the chest to the pelvis. (A) Single-cycle half-
reconstruction. The temporal sensitivity profile of reconstruction 
depends on the rotation time of the X-ray bulb and is therefore not 
suitable for tachycardia cases in which the heart is at rest for a very short 
time. (B) Multi-cycle half-reconstruction (segment reconstruction). The 
segment data used to reconstruct the image are obtained from multiple 
heartbeats to improve the temporal sensitivity profile. This approach is 
suitable for tachycardia cases for which a still image cannot be obtained 
by single-cycle half-reconstruction. Since the image reconstruction is 
undertaken by combining short segment data, even the slightest body 
or breath motion can cause blurring of the image. The CT scanner was 
an Aquilion ONE/GENESIS Edition (Canon Medical Systems, Tochigi, 
Japan) and the injector was a Dual Shot GX 7 (Nemoto Kyorindo, Tokyo, 
Japan).
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Informed consent: Informed consent for the publication of 
clinical details and images was obtained from the patient 
and his family.
Registry and the registration no. of the study/trial: N/A.
Animal studies: N/A.
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