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Avulsion of the right main bronchus
due to blunt trauma
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ABSTRACT

Tracheobronchial disruption is an uncommon injury usually associated with severe blunt thoracic
trauma. It rarely occurs in isolation. We report a case of isolated avulsion of the right main bronchus
occurring after a high-speed car collision with severe head injury. Management of this condition is
briefly discussed.
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INTRODUCTION

The incidence of tracheobronchial disruption after blunt chest trauma is low, and most patients with
this type of injury do not survive to reach hospital care [1-5]. The clinical presentation is variable
depending on the presence of associated injuries and on whether the peribronchial tissues remain
intact [2—-4].

A high index of clinical suspicion and accurate interpretation of radiological findings are necessary
to diagnose the injury at presentation and allow prompt surgical intervention with primary repair of
the airway. Delays in treatment increase the risk of mortality and of delayed partial or complete
bronchial stenosis [6—8].

CASE REPORT

A 22 year-old male was admitted to the King Fahad Hospital following a high-speed car collision.
Following the accident he was unconscious due to severe head trauma. On admission, he was
unstable hemodynamically with hypoxia and hypercapnia. Clinical examination of the chest showed
some anterior chest wall bruising and decreased air entry on the right side. A chest radiograph
showed a surgical emphysema and right pneumothorax. Dynamic computer tomographic (CT)
scanning was then performed and showed no evidence of vascular injury but there was rupture of
right main bronchus with complete collapse of right lung (Fig. 1).

Figure 1. CT scan: rupture of right main bronchus with complete collapse of right lung, right surgical emphysema
and pneumomediastinum.

The patient was admitted to the intensive care unit where he was intubated and connected to
mechanical ventilation. An intercostal tube was inserted and a massive air leak observed. The patient
was arrested but successfully resuscitated and transferred to the operative theatre where he arrested
again but was successfully resuscitated. A double lumen tube was inserted immediately to ventilate
the left lung. He then underwent a right postero-lateral thoracotomy through the fifth intercostal
space. This confirmed complete separation of the right main bronchus just below the carina. A
primary repair with interrupted 4-0 polyglactin (Vicryl) was performed after mobilizing the transected
airway without disruption of the blood supply. A pleural patch was placed over the anastomotic site.
To prevent airway dehiscence and fistula, every procedure was meticulously performed and a pleural
flap was employed. A watertight seal of the anastomotic region was confirmed after the operation.

Immediate postoperative flexible bronchoscopy revealed successful repair. Chest x-ray was done
immediately postoperative showing complete inflation of the right lung (Fig. 2). The patient was in a
coma due to severe head trauma for about three weeks. Then the patient was gradually recovered
from coma and discharged from hospital in good general condition. The patient has remained well at
over 6 months postoperative (Fig. 3).

DISCUSSION

The first reported case of traumatic ruptured bronchus is attributed to Webb in 1848 following a
postmortem on a man run over by a cart [13]. Primary surgical repair was first successfully performed
by Scannellin 1951 [14]. Tracheobronchial disruption is an uncommon but life threatening injury
associated with blunt thoracic trauma. The estimated incidence of tracheobronchial disruption
obtained from clinical series was 2.9-5.8% [9,15], and the incidence within the pediatric group is
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Figure 2. Inmediate post-op. chest X-ray.

Figure 3. Six months post-op. chest X-ray.

0.7-2.8% [16]. Though the incidence is low, tracheobronchial disruption has a high potential for
rapid progression to death. The mortality rate may be up to 30%. Half of the children with
tracheo-bronchial disruption died within one hour of the traumatic event [10].

The pathogenesis of tracheobronchial disruption may be divided into three mechanisms, which
may act alone orin concert [3]. The first is the decrease in the antero-posterior diameter of the thorax,
which may cause traction of the carina and disruption of the tracheobronchial tree. The second is
when the trachea and major bronchi are crushed between the sternum and vertebral column with
glottis closed may lead to bronchial rupture, especially in membranous parts [16]. The third is rapid
deceleration which leads to shearing force at the areas of fixation, namely the carina and cricoid
cartilage. We believed that one or a combination of mechanisms were the main etiologies of this case.

The initial clinical presentations [3,4,17] are subcutaneous emphysema (85%) and dyspnea
(77%). Other clinical manifestations include persistent large air leaks, pneumothorax, massive
atelectasis, and failure to expand the lung with thoracostomy tube drainage [5]. According to X-ray
findings, Mordehai et al. considered that pneumomediastinum and cervical emphysema were the
highest sensitivity markers of airway rupture [18]. In addition, decreased upper lung margin below the
level of bifurcation (fallen lung sign) is regarded as a typical sign for a complete disruption of the
main bronchus [15,17]. All those presented in our patient and were highly suggestive of major
tracheobronchial injury. Cay et al. considered that the presence of “deep neck emphysema” was the
main indication for prompt bronchoscopy [4]. It was the most reliable means of establishing the
diagnosis, and determining the site, nature, and the extent of tracheobronchial
disruption [11,16,17,19].

Successful treatment of a tracheobronchial disruption includes prompt diagnosis, early airway
repair under appropriate surgical approach, good anesthesia techniques, and the best operative
techniques. Rupprecht et al. reported that reconstruction of the tracheo-bronchial tree within the first
24 h showed no degree of later pulmonary dysfunction. On the other hand, late reconstruction was
associated with a decrease between 30 and 50% of vital and 80% of diffuse capacity [17].

The best surgical approach for tracheobronchial disruption is postero-lateral thoracotomy [20].
Using this approach, the surgeon can access the carina and main bronchus at its origin. Relating to
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anesthesia technique, intubation with a double-lumen tube is the most common and comfortable
method to ventilate the contralateral lung without air leaks during bronchial reconstruction in adult
patients according to the patient’s age and body weight [12,21]. In our patient, a postero-lateral
thoracotomy was performed via the fifth intercostal space after intubation with a double-lumen tube.

The optimal surgical procedure for tracheobronchial disruption is debridement of injured tissue and
end-to-end anastomosis [5,15,16] Grillo et al. recommended the importance of the preservation of
tracheal and bronchial blood supply and the limitation of tension while repairing tracheobronchial
disruption [22]. In our patient, we used monofilament absorbable interrupted sutures to repair the
bronchus in order to avoid granuloma and airway stenosis [1,23]. During a post-operative follow up,
we found good airway pattern without stricture over the anastomotic region.

In conclusion, bronchial avulsion is an unusual complication of blunt chest trauma, and the
diagnosis can be delayed unless the treating medical staff has a high index of clinical suspicion in
addition to the correct interpretation of clinical and radiological findings. Where the diagnosis is
suspected, bronchoscopy should be performed in a fully equipped operating theatre in close
cooperation with anesthetic staff, thus enabling orderly progression to thoracotomy and primary
surgical repair to minimize the morbidity and mortality of such injuries.
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