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A 33-year-old male without known cardiac history presented to 
the emergency department with chest pain and shortness of 
breath for one day.  He described the pain as left sided, constant, 
non-radiating, and five out of ten in severity.  The pain 
worsened with deep inspiration, lateral movement of his torso, 
and being in the supine position.  Despite feeling short of breath 
with exertion, he was able to ambulate distances that he 
considered normal.  He noticed the onset of pain immediately 
when he woke up on the morning of presentation.  He admitted 
using alcohol and intranasal methamphetamine and cocaine the 
night before but had no memory of the evening otherwise.  He 
denied any fever, lower extremity swelling, orthopnea or prior 
episodes of chest pain.  Social history was significant for con-
sumption of up to 14 beers daily and frequent use of intranasal 
methamphetamines and cocaine.   
 
On examination, the patient was afebrile, blood pressure was 
153/90, heart rate 108, respirations 18, with oxygen saturation 
of 100% on room air.  He appeared anxious, but otherwise in 
no acute distress.  Precordial exam was significant for a two by 
two millimeter shallow appearing wound on the anterior chest 
without surrounding ecchymoses.  Jugular venous pulsation 
was not elevated.  The heart was tachycardic, with regular 
rhythm and no murmurs, rubs or gallops.  Lungs were clear to 
auscultation bilaterally, abdomen was benign, and there was no 
lower extremity swelling.  Skin was warm, dry and without 
rashes or lesions other than described above.   
 
Initial laboratory testing revealed a normal CBC with hemoglo-
bin of 14.6 (Ref 13.5-17.1 g/dL).  Chemistry and coagulation 
panels were normal.  D-dimer was elevated at 706 ng/mL (Ref 
< 500ng/mL).  Troponin I was elevated at 2.9 ng/mL (Ref <0.1 
ng/mL), increasing to 3.7 ng/mL four hours later, and then 
declining to 2.6 ng/mL six hours after.  Brain natriuretic peptide 
was normal.  Urine toxicology screen was positive for metham-
phetamines and cannabinoids.  Admission electrocardiogram 
showed borderline tachycardia with non-specific T wave 
changes.  Chest x-ray was normal.  Echocardiogram completed 
in the emergency department showed a normal ejection frac-
tion, normal wall motion and trace pericardial effusion.  The 
patient received a single dose of aspirin 325mg.  Cardiology 
consultation was obtained and the patient was admitted to the 
general medicine service for further workup and management.   
 
Initial medical management included verapamil for heart rate 
control.  Beta blockers were held due to concern for cocaine/ 
methamphetamine use and heparin was held given concern for 

bleeding with the finding of a small chest wound and trace 
pericardial effusion.  A CT angiogram was ordered to evaluate 
for both pulmonary embolus as well as aortic injury.  This 
revealed no embolus and no vascular injury, but did show a 
retained metallic radiopacity within the inferior right ventricle 
that was felt most consistent with a small caliber bullet (Figure 
1).  On re-review of the admission chest x-ray a small radio-
paque density was visible overlaying the right ventricle (Figure 
2).     
 
The patient was immediately transferred to the cardiothoracic 
surgery service.  The day after transfer, he underwent successful 
operative pericardial exploration through median sternotomy, 
cardiopulmonary bypass with removal of right ventricular 
bullet fragment and repair of right ventricular cardiac wound 
(Figure 3).  The patient tolerated the procedure well and was 
discharged from the hospital on postoperative day five.   
 
Chest pain is among the most common presenting complaints 
seen by hospital medicine providers.  Despite its frequency, a 
methodological approach should be taken in every case to 
determine less common etiologies. There is frequent teaching 
about the three “not-to-miss,” life-threatening diagnoses of 
myocardial infarction, pulmonary embolism and aortic 
dissection.  However, using a more mechanistic approach—
rather than thinking of a list of diagnoses—avoids the pitfall of 
missing conditions that are very uncommon or rarely seen by 
the internist.  In this case, with the patient’s age and history of 
methamphetamine/cocaine use, the leading diagnosis was 
stimulant induced vasospasm.  However, with the small chest 
wall wound and unexplained trace pericardial effusion, trauma 
with resulting hemorrhagic pericardial fluid had to be a con-
sideration despite the relatively unimpressive external findings 
and the remarkably stable hemodynamics.  While the specific 
finding of an intra-cardiac bullet was certainly a surprise, the 
investigation with imaging to evaluate vascular or pericardial 
trauma was warranted.     
 
The literature on surgical removal of cardiothoracic bullets 
dates back to the 1930’s and World War II, during which time 
Dr. Dwight Harken (1910-1993) gained a reputation as a 
pioneer in cardiothoracic surgical trauma.1  He described a case 
series of the removal of foreign bodies from in and in relation 
to the heart and great vessels.2  At that time of that report – the 
1940’s – cardiopulmonary bypass or blood banking did not 
exist.   



  
 
In the modern medical era, the presentation of penetrating 
cardiac injury remains dramatic with high immediate mortality.  
However, reported survival rates of penetrating cardiac injury 
vary widely, with differences related to the mechanism of 
injury, stability of patient on presentation to the hospital and the 
presence of complications such as tamponade.3-6 Several studies 
describe excellent survival for the subset of patients presenting 
with hemodynamic stability.  Kaljusto et al. describe 31 patients 
presenting to a Scandinavian hospital with 45% overall survi-
val, however 18 of the patients included in the study had no 
signs of life on arrival.  Of the 13 patients who did have signs 
of life on arrival, all survived.3   Rapid recognition and appro-
priate treatment, even in rare and subtle clinical presentations, 
are imperative.    
 
This patient’s case was atypical in that he presented with 
relatively unimpressive evidence of external trauma and was 
hemodynamically stable.  Nevertheless, his demographics – 
young, male—match the majority of patients described in the 
literature.  Some reports describe conservative management for 
patients with hemodynamic stability, citing a case-by-case 
consideration of leaving bullet fragments in place within the 
thick-walled left ventricle.3 Our patient had evidence of 
pericardial injury with hemopericardium requiring operative 
drainage.  Furthermore, the bullet fragment was located within 
the right ventricle, which has increased risk of pseudoaneurysm 
formation as well as potentially devastating complications such 
as right ventricular rupture and embolization.     
 
With this patient’s young age and unexplained pericardial effu-
sion, trauma was a key consideration despite his apparently 
stable presentation to a medical service with chest pain.   
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Figure 1: CT Angiogram displaying retained metallic radio-
pacity within the inferior right ventricle and/or inferior right 
ventricle myocardium 
 
 
 
 

 
Figure 2. Admission Chest x-ray with radiopaque density 
 

 
Figure 3.  Intraoperative removal of right ventricular bullet  
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