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ABSTRACT

Hemothorax is an important complication of blunt trauma chest. The presentation may be delayed, especially in elderly
patients with multiple rib fractures. Delayed presentation can be associated with retained hemothorax where a simple chest
drain is often insufficient to evacuate the pleural cavity. Video-assisted thoracoscopy surgery is often used to manage
such patients in a minimally invasive manner. Here, we demonstrate a novel application of flexi-rigid thoracoscopy with
CryoProbe® for evacuation of retained hemothorax in an elderly woman through a subcentimeter incision.
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INTRODUCTION

Presence of blood in the thoracic cavity is known as
hemothorax. It is most commonly secondary to thoracic
trauma and, in rare cases, can be spontaneous.!!! Evacuation
of the blood is essential for quantification of blood loss as
well as allowing the lung to expand and have a tamponading
effect over the bleeding surface. Relief is provided in
emergency situation by simple chest tube drainage.”” A
significant proportion of patients can have incomplete
drainage and may require additional intervention.®”! Medical
thoracoscopy (MT) has revolutionized the diagnosis of
pleural diseases and, after the introduction of semi-rigid
thoracoscope, the utilization of this intervention by
pulmonologists has increased exponentially. CryoProbe® (CP)
is an important bronchoscopic accessory which works on
the basis of rapid cooling due to expansion of compressed
gas leading to crystallization of water in the tissue, leading
to tissue adherence. However, there have been no reports
till date about the use of CP for the extraction of retained
hemothorax through a flexi-rigid thoracoscope. Here, we
present the case of an elderly female patient presenting
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8 days after sustaining blunt chest trauma with retained
hemothorax which was successfully managed using a
novel technique of cryoextraction through a semi-rigid
pleuroscope.

CASE REPORT

An 82-year-old female patient presented to the emergency
department with respiratory failure; on evaluation, she had
aright-sided massive effusion [Figure 1a]. She had a history
of fall about 8 days back and had sustained blunt trauma
to the chest. Chest X-ray done at that time did not show
any effusion, but over the next few days, she deteriorated
to the current state. Computed tomography (CT) thorax
done in the emergency department showed large right
effusion, with suggestion of retained hemothorax over the
diaphragmatic surface in the posterior aspect [Figure 1b].
In view of delayed presentation with radiological evidence
of retained hemothorax, she was taken up for flexi-rigid
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MT under general anesthesia with single-lung ventilation
using Coopdech endobronchial blocker. After entry into
the thoracic cavity through an incision of <1 cm in length,
about 1.45 L of blood was evacuated from her right pleural
cavity. A large hematoma was seen densely adherent to the
subpulmonic area and the superior area of the diaphragm
in the posterior aspect [Figure 2a]. This was well organized
and could not be evacuated by suction of the thoracoscope.
A flexible CP (2.4-mm outer diameter and 900-mm length,
ERBE Elektromedizin, Tubingen, Germany) was introduced
through the channel of flexi-rigid thoracoscope so that the
organized hematoma could be removed after freezing and
withdrawing the probe and scope as a unit [Figure 2b]. The
process was repeated until the entire pleural cavity was free
of organized hematoma [Figure 3a and b]. The patient was
extubated on table and immediately had relief of dyspnea,
lung expansion was documented by day 1 postprocedure,
and chest drain was removed on day 2 [Figure 4]. The
patient was discharged on day 3.

DISCUSSION

Retained hemothorax is a serious complication of bleeding
into the pleural cavity and it can occur in as many as 18%
of patients with blunt trauma to the chest.[! Retained
hemothorax has 26.8% chance of developing empyema, and
these patients carry 94.3% risk of additional interventions
for management, resulting in significant increase in
hospital stay and morbidity; this was demonstrated in a
large study involving over twenty trauma centers.”! This
can occur despite drainage of hemothorax with chest tube.
Some patients with hemothorax may present late, as it may
not have been obvious in the initial radiology due to slow

Figure 1: (a) Massive right-sided pleural effusion. (b) Computed
tomography showing retained hemothorax in the posterior aspect

Figure 3: (a) Extracted clots. (b) Thoracoscopic view postextraction
of retained hemothorax
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accumulation of blood. Schweigert et al. demonstrated
that in a subset of patients falling in the age group of
over 80 years, the presentation after hemothorax is often
delayed.l! Incomplete drainage and delayed presentation
pose considerable risk for complications including retained
hemothorax, empyema, pleural thickening, trapped lung,
and severe restrictive physiology as sequelae.”? Although
open thoracotomy was considered gold standard for the
management of complications of hemothorax, recent
studies show increasing trends toward the use of minimally
invasive video-assisted thoracoscopy surgery (VATS) early
in the course of illness to prevent complications and reduce
morbidity.”®! Primary VATS in hemothorax without tube
thoracostomy has also been explored in an attempt to
reduce complications and reduce the duration of hospital
stay.*1! There have been no reports of use of MT or CP
for retained hemothorax till date.

The spectrum of interventions by MT has considerably
increased with reports of its use for the management
of multiloculated effusions and empyema.l*"! Retained
hemothorax is a type of loculated effusion, and therefore
application of MT in its management is intuitive. CP has
proved to be a valuable addition to the arsenal of interventional
pulmonologists and has revolutionized transbronchial and
endobronchial biopsies, providing samples comparable to
those obtained by surgical means."**! The unique freezing

Figure 2: (a) Large densely adherent retained hemothorax.
(b) Cryoextraction of retained hemothorax

Figure 4: Postprocedure after chest drain removal
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property of CP also has facilitated quick evacuation of large
endobronchial clots using flexible bronchoscope in patients
with respiratory failure.¥ CP has also demonstrated that
larger specimens are obtained compared to those by forceps
when used for taking parietal pleural biopsies.™®

In this case, we faced a challenge of dealing with delayed
presentation of an elderly female patient with multiple rib
fractures presenting with respiratory failure. CT showed
retained hemothorax and she was a high-risk candidate
for open thoracotomy. This prompted us to explore
the possibility of utilizing primary MT for evacuating
hemothorax. Once the thorax was clear of free-flowing
blood, the residual clot posed a difficulty, as it was resistant
to suction evacuation. At this juncture, the options were to
either make another port for additional instruments to be
introduced or increase the size of the current port which
was about 0.8 cm in length to accommodate instruments.
We were reluctant to do either as we felt that would
increase the postoperative pain and may increase the
duration of hospital stay.[*%'”!

As we use CP routinely for evacuating clots and foreign
bodies from bronchial tree and its use is not new in the
pleural cavity, we improvised the use of CP and used
it to evacuate organized hematoma. Although several
attempts were needed to completely evacuate the clot,
it was a successful means to achieve the end result. The
patient was extubated on table and shifted to the ward.
As all the clots and most of the fluids were evacuated on
table, she had minimal drain postprocedure, with chest
X-ray showing complete expansion. We could remove
the drain in 48 h and discharge her by 72 h. A word of
caution while using CP is that once the target is frozen,
it needs to be avulsed from the base and the operator has
to ensure that the lung is not adherent as it can lead to
parenchymal damage. Use of single-lung ventilation can
ensure that the lung is fully deflated and falls away from
the organized clot.

CONCLUSION

MT and use of CP is an intervention for evacuation of retained
hemothorax in a minimally invasive manner. This technique
can decrease the postoperative pain due to small incision
size, ensure complete evacuation, reduce the duration of
chest drain, and decrease the duration of hospital stay. This
case demonstrates another potential use for two versatile
equipments in a modern interventional pulmonology suite.
This however cannot be recommended as the standard
procedure for management without further studies. All
precautions exercised while using CP in bronchoscopy and
thoracoscopy for pleural biopsy need to be adhered to while
attempting to manage retained hemothorax.
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