Case Report

Successful Treatment of Complicated Tracheobronchial
Rupture Using Primary Surgical Repair

Hui-Ping Liu, MD

Traumatic tracheobronchial disruption is alife threatening injury in the pediatric popu-
lation. The clinical presentations are variable depending on whether the peribronchial tissues
remain intact. A high index of clinical suggestion and accurate interpretation of radiological
findings are necessary to diagnose the injury. Delays in treatment increase the risk of death
and complications. We report a 9-year-old boy who presented with subcutaneous emphyse-
ma, bilateral pneumothorax, pneumomediastinum, and respiratory failure. Bronchoscopy
revealed a complex rupture of the airway over the junction of the right main upper lobar and
intermediate bronchus. Emergent surgical intervention was performed via a right posterol at-
eral thoracotomy after bilateral chest tube insertion. End-to-end anastomosis of the disrupted
bronchus was completed with interrupted absorbable 4-0 vicryl without additional covering
of the anastomosis with pleural or muscle flap and intra-operative bronchoscopy showed a
normal anastomotic relationship after the procedure was completed. The patient was dis-
charged in good condition 10 days after the operation. At 6 months of follow up, he had
good health status and bronchoscopy showed good patency over the anastomotic region.
(Chang Gung Med J 2005;28:662-7)
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horacic injuries include rib fractures, sternal

fractures, pulmonary contusions, cardiac contu-
sions, aortic injuries, hemopneumothorax, hemop-
neumomediastinum, hemopneumopericardium,
diaphragm injuries, and tracheal-bronchial disrup-
tion.® Among these injures, tracheobronchial disrup-
tion is less common but it is a life threatening injury
associated with blunt thoracic trauma.®? However,
the injury has been associated with the increased use
of high-speed transportation.®® Herein, we present a
case with major airway disruption that was managed
with primary repair.

CASE REPORT

The 9-year-old male patient was the pedestrian
involved in a truck-pedestrian collision. He felt per-
sistent chest pain and dyspnea after the accident. In
addition, he had ecchymosis along the neck and the
anterior chest wall. Because of these symptoms, he
was sent to a hospital to seek medical help (vital
signs: HR: 76/min, RR: 20/min, BP: 110/80 mmHg,
BT: 36.5°C). After a series of surveys, he was found
to have multiple rib fractures and bilateral pneu-
mothorax. He received bilateral tube thoracotomy
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but still complained of dyspnea. In addition, poor
right lung expansion, progressive neck subcutaneous
emphysema, and persistent air leaks from chests tube
were found.

Endotracheal intubation was performed because
of impending respiratory failure. With possible of
tracheobronchial disruption, the patient was trans-
ferred to our hospital for further management (2
hours after the accident).

Physical examination at our emergency depart-
ment showed decreased breathing on the right side.
Laboratory test results showed respiratory acidosis
with carbon dioxide retention and desaturation (pH:
7.177, PCO2: 74.4, POz: 74.7, HCOs: 26.9, ABE: -
1.5, Sat.: 90.6 %). The chest X-ray films revealed
subcutaneous emphysema over the neck and upper
chest as well as pneumo-mediastinum, bilateral mul-
tiple rib fracture over upper chest, bilateral pneu-
mothorax, and total collapse of the right lung (Fig.
1). The CT scan showed total collapse of the right
lung and pneumothorax. With possible major tra-

cheobronchia disruption, the flexible bronchoscope
was used to examine the airway via the endotracheal
tube under local anesthesia. The results showed com-
plete disruption of the right main, right upper, and
intermediate bronchus. Under general anesthesia,
single lumen endotracheal tube was introduced to the
left main bronchus for left lung ventilation and to
promote airway reconstruction of the right lung field.
With adequate ventilation, the operation was per-
formed via a right posterolateral thoracotomy. A
blunt-tipped suction tube was used to dissect and
manipulate the carinal region. The disrupted airway
was identified after opening the mediastinal pleura. It
was noted that three segments of the airway (right
upper lobe bronchus, right main bronchus, right
intermediate bronchus) were totally separated from
each other (Fig. 2). Primary repair with interrupted
4-0 polyglactin (Vicryl) was performed after mobi-
lizing the transected airway without disruption of the
blood supply. No pleura patch was placed over the
anastomoatic site (Fig. 3).

Fig. 1 (A) Pre-op chest X-ray revealed cervical subcutaneous emphysema, bilateral pneumothorax and total collapse of the right
lung. (B) Chest X-ray 1 day after operation revealed full expansion of the lungs bilaterally.
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Fig. 2 (A-C) Intraoperative findings revealed airway disruption over the right main and intermediate bronchus. (D) Intraoperative
findings immediately after the operation revealed good anastomosis over the disruption region.
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Fig. 3 Schematic representation before and after the operation.
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To prevent airway dehiscene and fistula, every
procedure was meticulously performed. A water-
tight seal of the anastomotic region was confirmed
after the operation. There were no air leaks after the
operation. The X-ray immediately after operation
revealed full expansion of bilateral lung without
pneumo or hemothorax. The endotracheal tube was
removed the day after the operation. The patient
regained all daily activity immediately after opera-
tion and was discharged 7 days after the operation
uneventfully.

Two weeks after surgery, the patient returned for
a check up and displayed good respiratory function.
He received flexible bronchoscopy 3 weeks after the
surgery and displayed good patency of the airway
without any granulation over the anastomotic region.
The patient remained stable 6 months after our
surgery.

DISCUSSION

Tracheobronchial disruption is an uncommon
but life threatening injury associated with blunt tho-
racic trauma. The estimated incidence of tracheo-
bronchial disruption obtained from clinical series
was 2.9 ~ 5.8 %® and the incidence in pediatric
group is 0.7 ~ 2.8 %.™ 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-
bronchia disruption died within 1 hr of the traumatic
event.®

The pathogenesis of tracheobronchial disruption
may be divided to three mechanisms and these forces
may act alone or in concert.® The first is the
decrease in the antero-posterior diameter of the tho-
rax which may cause traction of carina and disrupted
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 bronchi rupture, especialy in the mem-
brane part.® The third is the rapid deceleration which
leads to shearing force at the areas of fixation, name-
ly the carina and cricoid cartilage. In this patient, the
mishaps occurred after a truck hit the boy while he
was a pedestrian. We believe that the first and second
mechanisms were the main etiologies of this case.

The initial clinical presentations are subcuta-
neous emphysema (85 %) and dyspnea (77%).¢4®
Other clinical manifestations include persistent large
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air leaks, pneumothorax, massive atelectasis, and
failure to expand the lung with thoracotomy tube
drainage.® According to X-ray findings, Mordehai et
al. considered that pneumo-mediastinum and cervical
emphysema were the highest sensitivity markers of
airway rupture.® In addition, decreased upper lung
margin below the level of bifurcation (fallen lung
sign) isregarded as a typical sign for a complete dis-
ruption of the main bronchus.®® All those presented
in our patient and which was highly suggestive of
major tracheobronchial injury.

Cay et a. considered that the presence of “deep
neck emphysema”’ was the main indication for
prompt bronchoscopy.® It was the most reliable
means of establishing the diagnosis, determining the
site, nature, and the extent of tracheobronchia dis
ruption.®”81 |n our patient, the bronchial rupture
over the junction of the right main, upper lobar, and
intermediate bronchus was confirmed using a pedi-
atric bronchoscope. The endotracheal tube was intro-
duced to the left main bronchus over the flexible
bronchoscope to decrease air-leaks and facilitate
peri-operative management, and the surgical repair
was engaged on an emergency basis.

Successful treatment of a tracheobronchial dis-
ruption includes prompt diagnosis, early airway
repair under appropriate surgical approach, good
anesthesia techniques, and the best operative tech-
niques. Rupprecht et a. reported that reconstruction
of the tracheobronchial tree within the first 24 h,
showed no degree of later pulmonary dysfunction
and late reconstruction was associated with a
decrease between 30 ~ 50 % of vital and 80 % of dif-
fuse capacity.®

The best surgical approach for tracheobronchial
disruption is right postero-lateral thoracotomy.®
Using this approach, the surgeon can access the cari-
na and left main bronchus at its origin. Relating to
anesthesia technique, intubation with a double-lumen
tube is the most common and comfortable method to
ventilate the contralateral lung without air leaks dur-
ing bronchia reconstruction in adult patients accord-
ing to patient’s age and body weight.®*? However, no
appropriate size of the double lumen tube can be
used for children. In our patient, aright postero-later-
al thoracotomy was performed via the fifth inter-
costal space. The single lumen endotracheal tube was
used as an alternative and was pushed down to the
uninjured left main stem bronchus to perform left



lung ventilation.

The optimal surgical procedure for tracheo-
bronchia disruption is debridement of injured tissue
and end-to-end anastomosis.®” Grillo et al. recom-
mended the importance of the preservation of tra-
cheal and bronchia blood supply and the limitation
of tension while repairing the tracheobronchial dis-
ruption.® In this patient, we used monofilament
absorbable interrupted sutures to repair the bronchus
in order to avoid granuloma and airway stenosis.**
During a post-operation follow up, we found good
airway pattern without stricture over the anastomotic
region.

Missing and delaying the diagnosis and surgical
intervention of tracheobronchial disruption may be
complicated by partial or complete airway stenosis
or even death. Given the good outcome of primary
repair in our patient, we believe that close observa-
tion, prompt diagnosis, and correct surgical repair as
described here is indispensable for both physician
and surgeon in managing emergency patients.
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