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Abstract- Tracheobronchial injuries are uncommon and their successful diagnosis and treatment often 
requires high level of suspicious. Surgical repairs should be individualized for each type of injury. This 
article reviews diagnosis and management of traumatic injuries to the trachea and major bronchi. From 
March 26, 1991 to March 20, 2003, twenty-seven patients with major airway trauma were managed in 
Nemazee hospital, Shiraz, Iran. Afterwards these patients were prospectively studied, for a period of 10 
years. The mechanism of injury was blunt trauma in 13 patients, stab wound in 6, gunshot in 2 patients, 
and iatrogenic in 6. Two patients had associated esophageal injury. Twenty-one patients were male and 
6 were female. Eight patients had major bronchial injury, 13 had cervical tracheal injury and 6 had 
mediastinal tracheal injury. Six patients had re-implantation of main bronchus (5 right and 1 left), and 
two patients had repair of bronchus with concomitant bi-lobectomy in one of them. In cases of tracheal 
injury, 12 patients had primary repair of trachea with distal tracheostomy in two. However, 7 patients 
were managed conservatively with later sleeve resection of trachea and laryngotracheal anastomosis in 
three patients. There was no morbidity but three patients died. Tracheobronchial injury is extremely 
challenging due to its early threat to life. A high level of suspicious and the liberal use of bronchoscope 
are critical in the diagnosis of tracheobronchial injuries. Avoidance of iatrogenic complications, primary 
repair and liberal use of autogenous tissue for wrapping or buttressing increases successful rate. 
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INTRODUCTION 

 
Tracheobronchial injuries are rare, but potentially 

life threatening. It requires early diagnosis, skillful 
airway management, and prompt surgical repair. The 
trachea can be injured anywhere along its course, but 
the most common locations are the neck and near the 
carina. Injuries to the major bronchi are usually 
within 2.5 cm of carina and right-sided injuries are 
probably more common than left sided injuries. This 
article describes cases with major airway trauma who 
had survived the trauma until our operation room.  
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MATERIALS AND METHODS 
 
From March 26, 1991 to March 20, 2003, twenty-

seven patients with trachea or major bronchial injury 
were managed in Nemazee hospital. In a prospective 
study, demographic characteristics, like age, sex 
distribution, etc. and clinical findings, cause and 
location of injuries, associated injuries, airway 
management, surgical treatment and the outcomes 
were studied. 
 
 

RESULTS 
 
Twenty-seven patients were studied, 21 were male 

and 6 female. The age ranged from 1 to 60 years. 
Diagnosis was delayed between 3 days to 2.5 years in 
6 patients with blunt injury. 

 



Management of tracheobronchial injury 

292 

Table 1. Mechanisms of Injury 

Mechanism of injury No 

Blunt Trauma 13 

Stab Wound 6 Penetrating 

Gun Shot 2 
Re-intubation after tonsillectomy 1 

Intubation & general anesthesia* 3 
Therapeutic Bronchoscopy** 1 

Iatrogenic 

Surgery*** 1 
Total 27 

* Rupture/perforation of the mediastinal trachea during general 
anesthesia  
**Bronchoscopy for removal of the foreign bodies 
*** Tracheal laceration during transhiatal esophagectomy 
 

 
The mechanism of injury was blunt trauma in 13 

patients, stab wound in 6, gunshot in 2 and iatrogenic 
in 6 (Table1). We operated two interesting cases, a 
motorcycle driver and another one a boy sitting in 
front of his father. They had blunt injury to their 
neck, caused by careless driving without light at night 
and crashing with a metallic chain at the entrance of 
an alley. These patients were referred to us after 2 to 
3 months with unrecognized diagnosis in the 
motorcycle driver man and conservative orotracheal 
intubation in the boy (Fig. 1). 

Four patients had associated injuries, 2 cervical 
esophageal injuries, one concomitant thoracic duct 
and left intercostal artery injury. One patient had 
spleen, left kidney and diffuse compact head injury, 
and the other one had internal jugular vein tearing.  

 

                      a                                           b  
 

Fig. 1. (1a) Blunt Trauma (Hit by a chain), Laryngotracheal 
stricture (1b) Sleeve resection, 3 months after stent removal 

 
Fig.1. Bullet injury. Perforation of the right main bronchus 
and mediastinal trachea. Median sternotomy plus anterolateral 
thoracotomy (repair plus thymic flap). 

 
Figure1 shows the chest X-ray (CXR) of a patient 

with bullet injury to his chest with perforation of the 
trachea and right main bronchus. The locations of 
injuries to the tracheobronchial tree are shown in 
Table 2. 

 
Surgical interventions 

The operation performed in each patient is shown 
in Table 3 and Figures 3 and 4. Five of the simple 
lacerations were repaired by surgery residents. 
Fifteen other patients had major operation in which 5 
were done by pediatric surgeon and general surgeons 
and the rest (10 other patients) were performed by 
our thoracic surgeon (Fig. 1, 2, 3, 4). One lung 
ventilation was used in five patients (double lumen in 
4 and bronchial intubation in one).  

Various incisions including, 11 oblique and collar 
neck incision, 10 classic posterolateral thoracotomy, 
1 median sternotomy plus right anterolateral, and 1 
left trapdoor, were used. Sleeve resection of trachea 
and laryngotracheal anastomosis was acquired in3 
out of 7 of the patients who were managed 
conservatively. 

 

Table 2. Location of the Injury 

Location No 

Cervical 13 Trachea 

Mediastinal 6 

Right 7 Main Bronchus 

Left 1 

Total 27 
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Table 3. Type of surgical repairs 
Type of Repair No 

Repair 9 
Conservative 1 

Cervical 

Sleeve Resection 3 
Repair 3 

Trachea 

Mediastinal 
Conservative 3 

Main Bronchus Re-implantation 6 
 Repair +/- Resection 2 
Total 27 

 
One patient had bi-lobectomy and repair of his 

right upper lobe performed by a pediatric surgeon, 
and in another one right main bronchus and carina 
repair were done and buttressed by thymic flap 
(Table3).  

Primary cervical tracheal repair was done for 12 
patients and distal tracheostomy in two. Five Patients 
were managed primarily with transient tracheostomy 
or orotracheal intubation. Later laryngotracheal 
resection and anastomosis were needed in 3 patients 
with placement of stent in one patient (Table3). 

 
Associated injury management 

Two patients had associated esophageal injury. In 
the first patient who had sustained stab wound, 

simple repair was done. In the second case, in which 
injury was caused by gun shot, cervical 
esophagostomy, gastrostomy, jejunostomy was 
performed, and tracheal wound was managed by 
tracheostomy and with staged colon interposition. 
Unfortunately, after removal of the tracheostomy 
tube, the patient developed tracheal stricture. 
Therefore sleeve resection was performed in his 3rd 
operation and the procedure was successful. We used 
6th intercostal muscles and one thymus flap for 
supporting repair of distal trachea or the main 
bronchus. 

 
Mortality 

Three patients died .One with bi-lobectomy and 
repair of right upper lobe died from respiratory 
failure, one week post-operation. The second patient 
died at the end of the operation because of diffuse 
compact head injury, concomitant with visceral 
injury. The third patient was in a one year old boy 
who was a case of iatrogenic tracheobronchial injury, 
caused by an otolaryngologist during removal of 
foreign bodies. He was afterwards managed by a 
pediatric surgeon with tube thoracostomy and 
mechanical ventilation. He had sudden respiratory 
arrest most probably due to a mucus plug.  

 
. 
 

 

 
 
Fig. 3. (3a, 3b) Complete transection of the right main bronchus, 2.5 years after trauma (3c) Reimplantation of the bronchus.
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Fig. 4. (4a) Complete transection of the left main bronchus, diagnosis 45 day after trauma. (4b) Re-implantation 
 
 

DISCUSSION 
 

Etiology 
Tracheobronchial injury was considered rare until 

the last three decades. These lesions are now 
becoming far more common or are being more often 
recognized, most probably because of the increasing 
incidence of motor vehicle accidents and rapid 
transportation system, which allows more patients to 
reach the hospital alive. However, these injuries are 
still uncommon. The etiology of tracheobronchial 
injury is as the instruments and circumstances by 
which it occurs. Blunt and penetrating injuries 
account for the vast majority; however, iatrogenic 
injuries such as mediastinoscopy, transtracheal 
oxygen therapy, and mechanical ventilation have 
been reported (1). Other uncommon causes are razor 
slash, strangulation, electrical injuries, burns, and 
caustic injuries. Penetrating injuries occur most 
commonly in the cervical trachea (75%) followed by 
the thoracic trachea (25%) (1). Stab wounds or 
gunshot wounds may injure major bronchi and are 
almost always associated with other injuries, 
especially injuries to the great vessels (2) 
Tracheobronchial injury appears to occur 
approximately in 1% to 2% of the individuals 
sustaining blunt injury and 2% to 9% of those 
sustaining penetrating injury to the thorax (1). Kirch 
and Orringer proposed the mechanism for blunt 
thoracic injuries that cause disruption of the main 
bronchus and intrathoracic trachea (3). The proximity 
of trachea and bronchi to arteries, veins, esophagus, 

and spinal column make injury to these organ 
systems, inevitable. Early reports showed a paucity of 
associated injuries, probably due to early death. By 
1976, Kirsh and Orringer reported that at least 50% 
of patients had associated injuries (3). Recent reports 
showed that 75% to 100% of patients suffering blunt 
tracheobronchial trauma have associated injuries (4-
6). Injury to the esophagus is perhaps the most 
frequent associated injury from both penetrating and 
blunt causes. Feliciano and coworker (s) reported 23 
cases of combined tracheal and esophageal injury 
from penetrating causes (20 gun shot wounds, 3 stab 
wounds) (7). Of equal importance was the 
observation of concomitant spinal column injury, 
26% (6 of 23) (7).  

In our cases, we had only two esophageal injuries 
.Paucity to other associated injury in our study may 
be due to dying of patients with severe injuries prior 
to their arrival in the hospital. Major urban trauma 
centers with 2500 to 3000 admissions per year can 
therefore expect to see 2 to 4 cases of cervicothoracic 
tracheal injury per year.  

The true incidence of these injuries in our country 
has not yet been reported, however we estimate that it 
should be more common than that found in western 
countries. Our center, as a referral center for south of 
Iran, has more than four to five thousands trauma 
admission per year and 27 cases of tracheobronchial 
trauma within 10 years. We expected to see more 
upper airway trauma in near the future because of 
increased number of motor vehicles and below 
standard roads and driving skills. 



Acta Medica Iranica, Vol. 43, No. 4  (2005) 

295 

Sign and Symptom 
Cough, stridor, dyspnea, hemoptysis, and change 

in voice are all associated with tracheal injury. When 
there is an open wound, exit of bloody air bubbles 
through it may be dramatic. When the skin is intact, 
most of these symptoms are also seen, but instead of 
the exit of bloody air, emphysema of the neck and 
mediastinum or pneumothorax is observed. 

Accurate diagnosis of tracheobronchial injury 
necessitates an understanding of the mechanism of 
injury and mandates simultaneous evaluation of 
associated injuries. Blunt injuries, which seem to 
result from deceleration, are usually not associated 
with other major chest injuries and the diagnosis is 
frequently delayed. Whereas penetrating wounds are 
relatively easy to diagnose, blunt injuries are 
frequently unrecognized during the early period after 
injury. In our cases, there was delay in diagnosis 
between 3 days to 2.5 years.  

 
Initial evaluation and management 

Initial evaluation and management of patients 
with suspected cervicothoracic airway injury must 
occur simultaneously and proceed expeditiously from 
the moment of injury identification in the field to 
restoration of airway continuity through 
reconstruction in the surgical theater. Management of 
the airway should be entrusted to the most 
experienced member of the anesthesiology, trauma, 
or thoracic team, not the newest fledging in the 
emergency room. There are those who recommend 
immediate mandatory cervical exploration for 
penetrating injuries (8,9). Others recommend 
judicious endoscopy to avoid unnecessary 
exploration (10). Carduci performed a superb study 
on delineating the consensus and controversies of 
penetrating neck trauma (11). Golueke and coworker 
(s) prospectively randomized 160 patients’ neck 
wounds to mandatory exploration or selective 
operation. There were no differences in length of 
stay, morbidity, or mortality (12). Thompson and 
coworker (s) described urgent thoracotomy for 
diagnosis and management of pulmonary or 
tracheobronchial injury (13). We have more often 
explored the neck when penetrating injuries occur, 
and selectively operated when blunt cervical injuries 
or thoracic tracheobronchial injuries were suspected 

based on an index of suspicion and bronchoscopy. 
When cervical tracheal injury is suspected, rapid 
confirmation should be attempted. In penetrating 
wounds, immediate surgical exploration is indicated 
because of possible associated injury, or asphyxia 
secondary to aspirated blood (14). With a large neck 
wound, a tube can frequently be passed into the 
tracheal wound and an airway thus established. 
Suction of blood and secretions is necessary prior to 
forced ventilation. Without a large anterior neck 
wound, orotracheal intubation with a small tube 
should be carefully attempted .The administration of 
muscle relaxants or general anesthesia prior to 
obtaining an airway is very dangerous. Orotracheal 
intubation should be attempted in all cases except for 
those with massive maxillofacial trauma.  The 
endotracheal tube, unless carefully controlled, can 
pass through the tracheal wound into the soft tissues, 
resulting in complete airway obstruction. Orotracheal 
intubation can be accomplished in the vast majority 
of cases. Even when there is total disruption of the 
trachea and retraction of the distal end into the 
superior mediastinum, orotracheal intubation is 
successfully accomplished using the flexible 
bronchoscope as described by Graver and coworker 
(s) (15). An airway must be attained initially while 
in-line stabilization of the spine is performed; 
compression of injured vascular structure in the neck 
should occur simultaneously. If the injury is intra-
thoracic, tube thoracotomy for evacuations of a 
hemothorax or elimination of a pneumothorax should 
be performed. . After recognizing the airway injury 
and securing the airway, hemodynamic instability 
should be corrected and management of associated 
injuries should occur. Once the airway is secure, 
general anesthesia and attention to vascular trauma is 
practical. With the caveats in mind, flexible 
bronchoscopy, if not previously performed, should be 
done in the surgical suite to define the injuries.  

 
Tracheal injury 

Management of cervicothoracic tracheal trauma 
evolved slowly until Grillo and Mathisen defined the 
technique of tracheal surgery. Symbas has described 
innovative management techniques for both 
penetrating and non-penetrating tracheal trauma 
(16,17,19). Penetrating wounds fall into three groups: 
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1. Small anterior wounds, 2.posterior injuries, and 3. 
extensive tracheal destruction. Anterior wounds, 
smaller than one half the circumference of the trachea 
or involving two rings of it, may be treated simply by 
passing a tube through the defect as a tracheostomy 
(4). Extension of the wound may be necessary for 
this to be accomplished. Such a tube can usually be 
removed in 4 to 6 days. Larger anterior injuries and 
most posterior perforations should be definitively 
repaired. Lacerations should be repaired with 
absorbable sutures with knots tied on the outside. 
Extensive injuries may be managed by resection of 
two to four rings and re-anastomosing. On rare 
occasions, silicone tubes can be used for management 
of tracheal injuries at a distant time from the injury, 
or when there is concurrent laryngeal injury. Once 
the primary repair is accomplished, autogenous tissue 
should be used to wrap the repair. Perforation may be 
patched with autogenous tissue. This provides 
buttressing of the repair and separation of the suture 
line from nearby vascular structure and the 
esophagus. Virtually all of the strap muscles can be 
utilized to wrap the cervical trachea and separate it 
from the esophagus (1). In the thorax, intercostal 
muscles, serratus anterior, or latissimus muscle can 
be used. Antibiotics (three doses, or occasionally 
longer if gross contamination has occurred) is started 
for the patients, before operation. Extubation occurs 
in the operating room or as soon as respiratory 
physiology allows. Lee did not immobilize the neck 
by suturing the chin to the chest when a resection and 
primary repair was performed in the trauma 
population (1). A variety of incisions can be utilized 
for exposing the trachea. In our cases, various 
incisions including collar and oblique neck incisions, 
classic thoracotomy, median sternotomy, and trap 
door incision were used. Generous collar incision 
with extension to a median sternotomy, was 
performed allowing visualization of the entire 
trachea. These also allow a simultaneous laparotomy 
for control of hemorrhage, if necessary. The superior 
vena cava and aortic arch can be mobilized and the 
posterior pericardium entered in order to provide 
access to the carina, as illustrated by Symbas (16). 
The goal is to avoid further iatrogenic trauma to the 
trachea; thus, avoidance of cricothyroidotomy and 
tracheostomy is desirable. Tracheostomy tube placed 

through a penetrating tracheal wound has been used 
for establishment of the airway. This is acceptable 
and generally expeditious. Others have recommended 
placement of a distal tracheostomy to protect a more 
proximal repair. As anesthetic techniques have 
evolved, this is no longer necessary. Grady Memorial 
Hospital in Atlanta (17) and Charity Hospital in New 
Orleans (2) no longer perform tracheostomy for 
protection of a tracheal repair. We can extubate the 
patient after repairing the trachea unless there is 
massive maxillofacial trauma or sever pulmonary 
parenchymal damage (i.e., pulmonary contusion). 

 
Bronchial injury 

Diagnosis of bronchial injury is best established 
by bronchoscopy. Because of the nature of multiple 
injuries, a flexible bronchoscope through an 
endotracheal tube is usually used. However, the 
diagnosis may well be missed by a flexible 
bronchoscope (19), so that in those cases in which 
there is high degree of suspicion and flexible 
bronchoscopic examination has been negative by two 
observers on two occasions, Pate recommends rigid 
bronchoscopy (4). If the above studies were negative 
and strong suspicious exists, a bronchogram may be 
done (4). Because water-soluble contrast medium 
seems more irritating to the lung, Dionosil is 
preferred. It is important to remember that when 
bronchial injury is suspected, use of the ventilator, 
especially with positive end expiratory pressure or 
continues positive airway pressure may be fatal. One 
must be sure that well functioning thoracostomy 
tubes are in place before the patient is placed on the 
ventilator. Because more than three fourth of the 
injuries occur in the major bronchi close to carina, 
anesthesia may be a serious problem during surgical 
repair. It may be successful to use a double lumen 
tube or even intubating a single bronchus prior to 
thoracotomy. We used one-lung ventilation in 5 
cases. When this cannot be accomplished safely, 
several sizes of sterile endotracheal tubes should be 
available at the operative field, and as soon as the 
chest is entered, controlled of the bronchi is obtained 
by the cooperation of the anesthesiologist and the 
surgeon. Exposure of the mediastinal trachea, the 
carina, and the right main bronchus is best achieved 
through a right posterolateral thoracotomy through 
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the fourth intercostal space. The proximal left main 
bronchus can be dealt with through a right 
thoracotomy; however, complete transection of the 
left main bronchus is best exposed through a standard 
left thoracotomy (20). Management consists of 
maintaining adequate, but not excessive, ventilation, 
antibiotics, and repair of the bronchus or pulmonary 
resection. Pnuemonectomy is not recommended in 
trauma patient because of 100% mortality rate; 
therefore repair is the preferred method (20) .It is 
recommended to repair bronchial injury and it can be 
repaired proximal to sub-segmental bronchi. 
Laceration in distal bronchi can be resected. 

 
Complications 

The majority of complications are due to delay in 
diagnosis, iatrogenic injuries, and failure to recognize 
associated injuries. Bronchial injury is missed more 
frequently and may lead to pulmonary infection, 
incomplete re-expansion of the lung, or 
tracheobronchial strictures (21-23). Delay in 
diagnosis may necessitate pulmonary resection for 
stenosis at a later time (24). Long delays can, 
however, occasionally be repaired with a successful 
outcome (25). Bertelesen and coworker (s) revealed 
that more than 75% of the patients sustaining this 
injury from non-penetrating causes die at the scene or 
are dead on arrival at the emergency department26. 
More recent series of combined penetrating and non-
penetrating injuries reveal that even after reaching the 
hospital and undergoing surgical correction, death 
occurs in 14% to 25% of the patients (5,6,16,17). 
Death is generally due to associated injuries and not 
to the tracheobronchial injury. 
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