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ABSTRACT
Background: The natural history and optimal management of retained hemothorax (RH) after chest
tube placement is unknown. The intent of our study was to determine practice patterns used and
identify independent predictors of the need for thoracotomy.
Methods: An American Association for the Surgery of Trauma multicenter prospective observational
trial was conducted, enrolling patients with placement of chest tube within 24 h of trauma admission
and RH on subsequent computed tomography of the chest. Demographics, interventions, and
outcomes were analyzed. Logistic regression analysis was used to identify the independent predictors
of successful intervention for each of the management choices chosen and complications.
Results: RH was identified in 328 patients from 20 centers. Video-assisted thoracoscopy (VATS) was
the most commonly used initial procedure in 33.5%, but 26.5% required two and 5.4% required three
procedures to clear RH or subsequent empyema. Thoracotomy was ultimately required in 20.4%. The
strongest independent predictor of successful observation was estimated volume of RH ≤ 300 cc
(odds ratio [OR], 3.7 [2.0–7.0]; p < 0.001). Independent predictors of successful VATS as definitive
treatment were absence of an associated diaphragm injury (OR, 4.7 [1.6–13.7]; p = 0.005), use of
periprocedural antibiotics for thoracostomy placement (OR, 3.3 [1.2–9.0]; p = 0.023), and volume of
RH ≤ 900 cc (OR, 3.9 [1.4–13.2]; p = 0.03). No relationship between timing of VATS and success rate
was identified. Independent predictors of the need for thoracotomy included diaphragm injury (OR, 4.9
[2.4–9.9]; p < 0.001), RH > 900 cc (OR, 3.2 [1.4–7.5]; p = 0.007), and failure to give periprocedural
antibiotics for initial chest tube placement (OR 2.3 [1.2–4.6]; p = 0.015). The overall empyema and
pneumonia rates for RH patients were 26.8% and 19.5%, respectively.
Conclusion: RH in trauma is associated with high rates of empyema and pneumonia. VATS can
be performed with high success rates, although optimal timing is unknown. Approximately, 25% of
patients require at least two procedures to effectively clear RH or subsequent pleural space infections
and 20.4% require thoracotomy.
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COMMENTARY
Hemo and pneumothorax are major consequences of chest injuries and are very common in trauma
practice. While the initial management of most post-trauma hemothorax is chest tube drainage [1],
the management of subsequent retained hemothorax (RH) and the predictors of success of such
management are not clear. In an attempt to answer these questions, the American Association of
Trauma Surgery (AAST) conducted a prospective observational trial in 20 trauma centers across North
and South America. Three hundred and twenty-eight patients who developed a retained hemothorax
following chest tube placement within the first 24 h after trauma admission were studied. All patients
had a CT scan for diagnosis [2].
This is an important study as it emphasizes that most of the blunt trauma related to retained

hemothorax can be successfully treated non-operatively, and video-assisted thoracoscopy (VATS) is
the most widely accepted treatment in case of failure of conservative treatment. In addition, this
paper re-emphasizes the importance of peri-procedural antibiotic use before chest tube insertion.
Most patients successfully treated non-operatively were patients with blunt trauma (37.3% vs.

55.7%, p_0.004). This finding is important as most cases of retained hemothorax worldwide are
caused by blunt trauma. In our trauma center at the Hamad Medical Corporation, more that 95% of
chest injuries are caused by blunt trauma as per our data registry. The study also importantly
highlighted that non-operative management was more successful in patients treated initially with
larger chest tubes >34 Fr size (40.3% vs. 55.5%, p_0.02). This issue however is a controversial one.
In a recent study, chest tube size did not impact the efficacy of drainage, rate of complications
(including retained hemothorax), need for additional tube drainage, or invasive procedures [3].
Despite all these findings, as with any other multi-center study where various factors are difficult to

control, this study was not without limitations. Firstly, the total number of patients who required chest
tubes during the study period is unclear. Secondly, the true incidence of RH is not known. Despite the
fact that CT scans are better in predicting the need for thoracoscopic evacuation of RH than chest
x-rays [4], this exposes the patient, perhaps, to unnecessary radiation, in addition many trauma
surgeons worldwide do not request CT scans in such cases. The justification for a CT scan is therefore
necessary to outline whether this was performed for chest evaluation or for other reasons.
Another major element of concern in this study was the high frequency of empyema despite the

fact that 65.5% of chest tubes were placed in the trauma room. This could be explained by two
factors. Firstly, only 40.6% of patients were reported as having antibiotics at the time of chest tube
insertion, and secondly, during placement of chest tubes in emergency settings, some of the sterile
technique principles may have been breached. Overall, however, this is an important study that will
impact the way both initial hemothorax and subsequently retained hemothorax in patients with blunt
trauma are managed.
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