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Not All Hemopericardium Requires Opening the Chest
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Background A patient presented with a positive focused assessment with sonography in trauma (FAST) on the 
pericardial window in the absence of hemodynamic instability following penetrating trauma to the 
chest.

Summary A 19-year-old male presented after a stab wound to the cardiac box. An ultrasound on 
arrival demonstrated pericardial effusion concerning for hemopericardium. The patient was 
hemodynamically stable and was taken to the operating room for a subxiphoid pericardial window, 
where hemopericardium was evacuated after generous lavage with normal saline. The patient 
remained hemodynamically stable; therefore, a median sternotomy was not pursued. The patient 
continued to improve and was discharged home on postoperative day 1 after a repeat echocardiogram.

Conclusion Penetrating cardiac injuries in select hemodynamically stable patients can be managed with 
subxiphoid pericardial window and lavage alone. Active bleeding after lavage is an indication for 
midline sternotomy.
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Case Description
Penetrating cardiac injury carries a high mortality, with 
some studies estimating that up to 90% of patients die 
before arriving at the hospital.1 In-hospital mortality for 
these patients has been quoted as high as 61-65%.2‒4 The 
management of patients presenting with penetrating tho-
racic trauma and hemodynamic instability is unequivocally 
emergent surgery. However, several reports from busy cen-
ters with a high incidence of penetrating chest trauma have 
proposed the selective use of subxiphoid pericardial win-
dow and lavage in hemodynamically stable patients.1,2,5‒7

We present the case of a 19-year-old male who suffered a 
single stab wound to the left anterior chest at the fourth 
intercostal space with moderate bleeding from the site of 
injury. His initial blood pressure (BP) was 120/65, heart 
rate (HR) of 53, respiratory rate (RR) of 30, oxygen satu-
ration of 93%, temperature of 36.4°C, and Glasgow Coma 
Scale (GCS) of 15. Focused assessment with sonography 
for trauma (FAST) examination demonstrated pericardial 
effusion (22 mm thickness) (Figure 1). Admission 
hemoglobin was 14.6. Based on the FAST findings, the 
patient was taken to the operating room for a subxiphoid 
pericardial window (SPW). Several blood clots and 
approximately 50cc of serosanguinous fluid were evacuated 
(Figure 2). A number 12 Nelaton catheter was placed in 
the pericardial space, and lavage of the space with 2000 ml 
of warm normal saline was performed (Figure 3). After 
lavage, the returned fluid was clear. The incision was 
closed, and the patient was transferred to the recovery 
room in stable condition. A repeat echocardiogram on 
postoperative day 1 showed normal cardiac function, and 
the patient was discharged home that evening.

Figure 1. Preoperative Echocardiogram Demonstrating Pericardial Effusion 
(Indicated by *). Published with Permission

Figure 2. Blood Clots Removed From Pericardium. Published with 
Permission

Figure 3. Lavage of Pericardium Using No. 12 Nelaton Catheter and Warm 
Normal Saline. Published with Permission
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Discussion
The gold standard for managing patients with suspect-
ed hemopericardium or those with equivocal studies is a 
diagnostic subxiphoid pericardial window. The finding 
of blood in the pericardium during the subxiphoid peri-
cardial window is considered an absolute indication for 
sternotomy.8 This paradigm was initially challenged by the 
group in South Africa, who found that in a group of 14 
hemodynamically stable patients with penetrating cardiac 
trauma, ten patients had non-therapeutic sternotomies, as 
the cardiac injuries identified were AAST grade III or less.6 
This same group later published a randomized control tri-
al finding that, in a group of 55 hemodynamically stable 
patients randomized to sternotomy over SPW and lavage, 
51 patients had no cardiac wounds or tangential wounds, 
and four had wounds in the endocardium that had com-
pletely sealed.2 A case series published by Isaza-Restrepo et 
al. in Bogota, Colombia noted that, in their population, 
lavage of the pericardial sac would have prevented ster-
notomy or thoracotomy in 8.4% of the reviewed cases.1 
Another study from a level I trauma center cited that 38% 
of patients with hemopericardium identified on the peri-
cardial window had no identifiable or repaired cardiac or 
great vessel injury on sternotomy.7

During pericardial window and lavage, the process of irri-
gating the pericardial sac may dislodge a clot and perhaps 
exacerbate bleeding, alerting the surgeon to the presence 
of a significant wound that would not stop bleeding spon-
taneously, requiring that the chest be opened for suture 
repair. This particular scenario is characteristic of low 
velocity penetrating wounds rather than gunshot wounds. 
The only randomized control trial comparing hemody-
namically stable penetrating cardiac injury managed with 
SPW and median sternotomy by Nicol et al. included pen-
etrating traumas from stab wounds and gunshot wounds. 
However, the groups had only one gunshot randomized to 
each group, with the remaining patients being stab wound 
victims.2 Following lavage of the pericardial sac, continued 
bleeding would be an indication for sternotomy. Though 
a drain was not left in this case, drain placement has been 
described.9 Alternatively, we proceeded with a repeat echo-
cardiogram on postoperative day 1 to demonstrate normal 
cardiac function and resolution of the pericardial effusion.

Opening the chest is necessary when these patients pres-
ent with hemodynamic instability or when there is evi-
dence of active bleeding that does not cease with lavage. It 
should be noted; however, that sternotomy is certainly not 
a benign procedure.10,11 The incidence of complications 
in the cardiac surgery literature range from 0.75-3%.9‒11 
Though no difference in the overall rate of complication 
was noted in the randomized control trial comparing ster-
notomy to SPW and lavage, no Clavien-Dindo grade 4 or 
5 complications were found in the SPW and lavage group. 
The sternotomy group had one death related to an iatro-
genic injury to the internal mammary artery leading to 
ischemic encephalopathy and one patient who developed 
sternal sepsis requiring debridement and pectoral flaps.2 
Another study cites iatrogenic pulmonary injury in a trau-
ma patient undergoing a non-therapeutic sternotomy for 
a penetrating injury to the cardiac box.7 Lower ICU and 
total length-of-stay was found to be statistically signifi-
cantly lower in the drainage alone group compared to the 
sternotomy group in the study by Nicols et al.2 Chestovich 
et al. described a trend to shorter ICU length of stay in the 
sternotomy group, but this did not reach statistical signif-
icance.9

It must be emphasized that the practice of lavage in the 
setting of a positive pericardial window does not current-
ly represent the standard of care. Many results are from 
large trauma centers with experienced staff able to monitor 
these critical patients.9 However, encouraging results from 
numerous studies are beginning to challenge the status 
quo.2,5‒7,9

Conclusion
We describe one case of successful subxiphoid pericardi-
al window and lavage in a patient presenting with a stab 
wound to the cardiac box. For this intervention, it is 
important that the appropriate patients, that is, those who 
are hemodynamically stable on presentation, be selected.

Lessons Learned
In select, hemodynamically stable patients with penetrat-
ing trauma to the cardiac box, there may be a role for sub-
xiphoid window and lavage in lieu of opening the chest.
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