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Abstract

A flail chest is characterized by four or more rib fractures unilaterally or at more than two sites. The
current article reports a 10-year-old case of a flail chest due to a simple fall from a chair while at
breakfast. This pediatric case is presented because of its rare occurrence with a successful external
tamponade application. Pneumothorax and tension pneumothorax associated with simple falls should
be considered in pediatric patients. In the current case, blunt chest trauma-associated bilateral
multiple rib fractures and a flail chest were present. The chest wall was destabilized and respira-
tory functions were compromised. Early stabilization with tube thoracostomy and external tampo-
nade were achieved in the emergency setting. Intubation was not required after these procedures.

Keywords

Flail Chest, Pneumothorax, External Tamponade

1. Introduction

A flail chest is clinically diagnosed as paradoxical respiration or movement of a segment of the chest wall [1]. The
clinical presentation includes severe pain, dyspnea, and mechanical dysfunction of the lungs [1] [2]. Mechanical
ventilation is often required. The mortality and morbidity rates are higher in adults than pediatric patients.
Children usually respond to treatment very well. Early intervention is crucial in the management of a flail chest. In
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most cases, there should be no delay in radiographs to confirm the diagnosis [2] [3]. Surgical fixation is performed
in lieu of conservative treatment modalities in severe trauma injuries.

2. Case Progression

A 10-year-old boy was admitted to the trauma unit of the emergency department with dyspnea. The patient history
revealed that he fell from the chair to the ceramic-tile ground while having breakfast. He was brought to the
emergency department (ED) by his family due to a sudden onset of dyspnea. His family reported that the time to
ED visit was nearly 10 minutes. The patient presented with an oxygen saturation of 80% with severe dyspnea and
tachypnea (32 bpm). Physical examination revealed that a paradoxical respiratory movement indicating flail chest
ina 8 x 10-cm zone at the level of sixth and ninth ribs of the posterior axillary line of the left chest wall, accompanied
by subcutaneous emphysema and ecchymosis. Inflation and deflation movements were observed during respira-
tion. The patient who presented with dyspnea as well as tachycardia and tachypnea was transferred to the emer-
gency resuscitation unit. Radiographs were delayed to confirm the diagnosis. Tube thoracostomy was scheduled
urgently. The patient was placed in the left lateral position (lesion present) to prevent paradoxical respiration and
for possible mechanical ventilation support. Left-sided thoracentesis was performed. Then, emergency tube tho-
racostomy was performed under anesthesia with positive air aspiration following local cleaning. Due to a prom-
inent progressing paradoxical respiration in the left lung, compression with external tamponade on the rib cage
was applied using braces and roller cotton bandages to support an injured limb (Figure 1). The dressing was fixed
with a plaster (Figure 2). The patient was placed in the seated position and monitored for approximately 30 mi-
nutes. The vital signs, respiratory rate, and oxygen saturation values (99% to 100%) returned to normal.

Figure 1. External tamponade materials with braces and roller
cotton bandages (10-cm hard roller, 3 cm cylinder).

Figure 2. The dressing was fixed with a plaster and anterior
view of the chest tube.
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Figure 3. PAAC view following chest tube insertion .

The chest X-ray showed complete ventilation (Figure 3). The tube was re-placed and fixed with dressing.
Complete blood count and biochemistry test results were normal. Arterial blood gas values were as follows: pH:
7.39, pO,: 60 mmHg, and pCO,: 39 mmHg. Abdominal ultrasonography findings showed no abdominal trauma.
The patient was hospitalized with stable signs in the Department of Chest Surgery Clinic. The patient was not
operated on, as the arterial blood gas value and other laboratory values were within normal ranges and respiratory
movements of the chest wall returned to normal. He was discharged on the sixth postoperative day. Repeated
examination and radiographs on the 15" day after discharge showed normal results.

3. Case Discussion

Thoracic injuries vary with a broad spectrum of injuries from simple rib fractures to intra-thoracic organ injuries
[1]. Rib fractures account for 35% to 40% of all thoracic injuries [3] [4]. Nearly 10% to 15% of these injuries may
result in flail chest [3]. The presence of more than two rib fractures indicates severe injury [1].

The underlying mechanism of flail chest is of utmost importance, as it may lead to hemodynamic instabilities.
Once flail chest occurs, the anterior or lateral portion of the thorax may be affected. The injury is characterized by
three consecutive lateral rib fractures at more than one site, sternal fractures, or costochondral joint separation [5].
Mediastinal flatter is the main physiopathological cause of hemodynamic instability in flail chest. It may induce
torsion of the superior and inferior vena cava, irrespective of the presence of pneumothorax, characterized by
paradoxical movement of a segment of the chest wall. It leads to reduced cardiac output due to decreased blood
supply to the heart, and triggering hypertension, syncope, and sudden cardiac arrest [6]. Therefore, early diagnosis
and management of mediastinal flatter is critical in such patients [7].

Life-threatening physiopathological changes always affect the clinical condition. In a typical flail chest, the
fractured segment moves inward during inhalation and outward during exhalation, which is known as paradoxical
respiration [8]. The chest wall and mediastinum stability are compromised, thereby leading to decreased cardiac
venous return [9].

The diagnosis of a flail chest is based on the view of paradoxical movement of the chest wall, as well as radi-
ographs showing rib fractures and respiratory dysfunction. In the present case, the diagnosis was made based on
the presence of paradoxical respiratory movement. The severity of the respiratory dysfunction primarily depends
on the size of the segment of the chest wall acting in paradoxical respiration [8] [10].

Treatment of flail chest is generally non-surgical. However, surgery is the only treatment of choice in case of
the following manifestations: prominent deformity in the chest wall, inconsistent respiratory dynamics, pulmo-
nary or diaphragmatic injury, or prolonged mechanical ventilation [1] [4].

The rib fractures can be stabilized in patients undergoing thoracotomy. Although rare, surgical reconstruction
may be required for rib fractures, flail chest, or traumatic chest wall deformities. In the current case, the flail chest
of the left chest wall was stabilized through emergency tube thoracostomy and external tamponade. Thanks to early
intervention, neither intubation nor mechanical ventilation was required and the patient was discharged un-
eventfully. In general, pulmonary contusion maybe present at the injury site, which induces compromised venti-
lation, decreased pulmonary compliance, increased airway secretions, and altered ventilation-perfusion ratio [5].
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Optimal treatment of flail chest includes appropriate fluid replacement, preservation of the blood volume, chest
physiotherapy, effective analgesia, and nasal oxygenation to maintain a pO, > 80 mmHg [3] [5] [10].

4. Conclusion

In conclusion, this case is presented due to its rare occurrence in the pediatric age group and a simple fall-asso-
ciated flail chest. Chest stabilization is required to prevent paradoxical respiratory movement in these patients.
Tamponade can be applied using practical materials in the emergency departments. In the current case, early
stabilization was achieved through emergent and rapid tube thoracostomy along with external tamponade. Al-
though emergency medicine specialists rarely encounter such cases, appropriate training should be provided to
these physicians. Furthermore, a simple fall-associated flail chest as well as hemothorax and pneumothorax
should be kept in mind.
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