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A b s t r ac t
Working field being the same, airway surgery becomes a challenging domain for surgeons as well as the anesthesiologists. In our study, we
are highlighting the endoscopic transtracheal approach for tracheobronchial surgery (ETATS) as a novel technique to access tracheal and
bronchial pathology. Diagnostic bronchoscopy and imaging aiding in preoperative planning, in conjunction with the anesthesiology team, this
technique could aid in the management of airway cases, which might otherwise not be possible by conventional approaches. We have shared
our experience with ETATS in three emergency airway cases as the outcome of management has been favorable.
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B ac kg r o u n d
Laryngotracheobronchial pathologies, particularly neoplasm,
have often been diagnosed late because of their presentation as
wheeze and being treated for a considerable time as asthma or
bronchial hyperreactivity.1,2 Therefore, such cases usually present
as an airway emergency requiring prompt decision for maintaining
the cardiopulmonary reserve. Routine diagnostic bronchoscopy in
patients with unresolved wheeze or airway problem can play an
important role in early management of such cases. 3,4 Therefore,
a high index of suspicion is warranted in airway cases who might
initially just present with symptoms mimicking asthma.
Airway surgery, in itself, is a challenging domain for surgeons as
well as the anesthesiologists.3,5–7 Working field being the same for
both the teams, limitations and compromises have often been met
with. Surgeons frequently have to succumb to comparatively radical
approaches like thoracotomy or sternotomy for tracheobronchial
pathology. 8 Though the minimally invasive bronchoscopic
interventions have paved a niche for tracheobronchial surgery,
we have faced avid limitations like crowded instrumentation
and difficulty to secure the airway beyond the lesion. In order to
overcome the issue of difficult instrumentation, securing the airway
and relative ease in accessing the disease site, we have utilized a
transtracheal endoscopic approach for some tracheal and bronchial
pathology, which could not be removed by the orotracheal route.9,10
Moreover, the proximity of tracheal and bronchial pathology
through the transtracheal route is worth mentioning. The ideal
candidates for this approach are the neoplasms, pathology, or
lesions limited to the tracheobronchial lumen.
In our cases, the decision of using the transtracheal approach has
been made after thorough patient evaluation (clinical, radiological,
bronchoscopic) in conjunction with the anesthetist team. 2,11,12
We would like to highlight the transtracheal endoscopic route
as a convenient alternative to other approaches for therapeutic
intervention of lesions limited to the tracheobronchial lumen.
The objective of our study is to highlight the technique of the
endoscopic transtracheal approach for tracheobronchial surgery
(ETATS). In our first case, we adopted the transtracheal endoscopic
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approach as a desperate measure in the management of an
emergency case of tracheal mass. But eventually with its successful
execution in two more cases, we have realized the credibility of this
technique and hence would like to share our experience.

Technique
Among our three cases, there were two adults and one child, for
whom we have utilized this technique. Preoperative diagnostic
flexible bronchoscopy was done in all the three cases. The CT scan
thorax was done and thoroughly studied for preoperative planning
and assessment.
All decisions for management of the cases were taken after
coordination and planning with the anesthesiology team.
Informed and written consent were taken.

Surgical Technique
For this approach, the surgeon and assistant need to be positioned
at head end. The patient would be supine with neck extended.
After local infiltration of lignocaine, a 1–1.5 cm horizontal skin
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incision at the level of lower cervical tracheal ring was made.
After dissection through the soft tissue, identification of tracheal
rings, stay sutures were placed on both sides to maintain lateral
traction. A vertical slit incision is then made through two or more
tracheal rings. Maintaining traction pull with the help of the
formerly reinforced ties, the slit is dilated with tracheal dilator and
a 0°4 mm endoscope is introduced and advanced till the lesion is
aptly visualized. With proper positioning of the patient and minimal
mobilization of the trachea, the scope could be advanced as far as
the terminal bronchioles, as was experienced in one of our cases.
After securing the appropriately sized cuffed endotracheal tube (ET)
under visualization by the 4 mm rigid 0° endoscope, a fair working
space could be achieved and the concerned pathology extirpated.
In every case, endotracheal intubation was performed with
short-acting paralyzing agents.

was kept on a 7.5-mm-sized endotracheal tube and ventilator,
and monitored closely. Extubation was carried out after 24 hours
and was uneventful. The excised tissue, which was sent for HPE,
revealed squamous cell carcinoma. The patient was then sent
for chemoradiation. The patient had been followed till 6 months
without any untoward event. Follow-up bronchoscopy at 6 months
showed the tracheobronchial lumen to be free of disease (Fig. 3).

Case 2

The patient, a 55-year-old male, received as an emergency, was
referred from another center with severe respiratory distress.
Despite continuous effort, the patient’s oxygen saturation was
dropping by the moment. Prior radiology (CT thorax) revealed
a round nodular lesion of approximately 20 × 15 mm2 adherent
to the left tracheal wall, about 2 cm above the carina, with no
extraluminal extension (Fig. 1). Prior diagnostic bronchoscopy
confirmed the low tracheal mass. The patient was initially planned
to be transferred to a higher center having the facility of ECMO
but was unable to do so because of unstable vitals. With a view to
salvage the patient’s condition, ETATS was planned. After proper
planning with the anesthesiology team, the transcutaneous
transtracheal endoscopic approach was undertaken as a desperate
planned measure. This approach helped in securing the airway
by guiding a 5-mm-sized cuffed endotracheal tube beyond the
mass (Fig. 2). After ensuring adequate oxygenation, the plane of
anesthesia could be deepened. The mass was carefully dissected
and completely excised. Hemostasis was achieved. The skin and
subcutaneous tissue were finally closed in layers. The patient

The patient, a 65-year-old female, known case of COPD
(bronchiectasis), was referred from another center because
of persisting dyspnea. The patient had recent past history of
hemoptysis for which he was receiving treatment in another center
at the hands of a pulmonologist and interventional radiologist.
The CT angiographic evaluation showed prominence of bronchial
artery, for which bronchial artery embolization was done. Though
hemoptysis subsided, dyspnea gradually increased. After receiving
the patient in our center, a check X-ray chest revealed collapsed
left lung with bronchiectatic changes. After initial stabilization,
the patient was planned to be shifted to the operating theater
(OT). On table, flexible bronchoscopy was done; a large clot was
noted in the left main bronchus (Fig. 4). Clot evacuation by the
endoscopic transtracheal approach was planned. Through a low
cervical transcutaneous tracheotomy, a cuffed ET of appropriate size
was initially placed in the right main bronchus ensuring one lung
ventilation. The huge thick clot from left main bronchus extending
to the upper and lower secondary bronchi was slowly dislodged
and gradually evacuated by suction and forceps. The clot was
dirty brown in color and was very resistant to suctioning (Fig. 5).
With minimal mobilization of the trachea, the rigid bronchoscope
could be well advanced up to the tertiary bronchioles and cleared
of the pathology, which was not possible through the orotracheal
route. The architecture of the evacuated clot resembled part of the
bronchopulmonary tree (Figs 6 to 8). After maintaining hemostasis,
the skin and subcutaneous tissue were closed in layers.
The evacuated material was sent for culture and HPE, which
gave no extra information. Extubation was carried out after 24
hours and the patient was fit to be relieved from intensive care.
The patient has been followed up till date, is doing well, with no
episode of respiratory emergency since the surgery.

Fig. 1: An axial cut of CT thorax, revealing a round nodular lesion of
approximately 20 × 15 mm2, adherent to the left tracheal wall, about 2
cm above the carina, with no extraluminal extension

Fig. 2: Endoscopic view of the globular shaped tracheal mass, with the
inflated cuffed end of the endotracheal tube secured beyond the mass

C a s e D e s c r i p t i o n s
We would like to share our experience with this technique as we
discuss the three cases.

Case 1
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Fig. 3: Bronchoscopic picture at 6 months follow-up, showing the patent
tracheobronchial lumen

Fig. 4: Preoperative bronchoscopic picture, showing a large clot in the
left main bronchus

Fig. 5: Bronchoscopic picture showing the extension of the thick clot, as
it was being dislodged and gradually evacuated by suction and forceps

Fig. 6: Architecture of the evacuated clot, resembling part of
bronchopulmonary tree

Fig. 7: Evacuated clot dimension

Fig. 8: On table bronchoscopic picture after evacuation of the clot

42

International Journal of Phonosurgery & Laryngology, Volume 10 Issue 2 (July–December 2020)

ETATS: Our Experience with This Novel Technique

Case 3

of mass (Fig. 14). The child has been followed up till date and has
been doing well.
No untoward postoperative event or complication related to
the endoscopic transtracheal approach has been reported till date.

The patient, a 6-month-old male child, referred from periphery,
presented with respiratory distress, cyanotic episodes on and off,
polyphonic wheeze, and restricted air entry left side. The baby was
undergoing treatment under the diagnosis of asthma. On diagnostic
bronchoscopy, an ovoid mass was noted at the lower tracheal level
obstructing 80% of tracheal lumen (Fig. 9). CT thorax revealed
an intraluminal mass in thoracic trachea about 1.7 cm above the
carina, with 2.1 mm patency of tracheal lumen (Fig. 10). The patient
was planned for ETATS. Through the transcutaneous transtracheal
approach, a difficult but successful cuffed endotracheal tube
placement could be achieved beyond the mass, thus securing the
airway (Figs 11 and 12). With the secured 4-mm cuffed endotracheal
tube, and under visualization by a 4-mm rigid 0° endoscope, a 3-mm
working space could be achieved for extirpation of the pathology.
The excided mass was sent for HPE. Hemostasis was maintained
(Fig. 13). The skin and subcutaneous tissue were closed in layers.
Immediate postoperative period was uneventful. Weaning from
intensive care and intubation was accomplished by 24 hours.
The HPE report revealed it to be a hamartoma. Postoperative
bronchoscopy at 6 months showed the tracheal lumen to be free

Most of the obstructive emergency airway cases with wheeze face
the brunt of late diagnosis because of being treated as asthma.1,13
Hence, a high index of suspicion and diagnostic bronchoscopy
can save valuable time in the management of such cases. All
our three patients have been received as emergency cases
demanding prompt decision to salvage their condition. Diagnostic
bronchoscopy and ETATS helped us manage the patients by helping
to secure the airway beyond the pathology by cuffed endotracheal
tube and by ensuring complete extrusion of the disease.9,10 Of
course, with the advent of extracorporal membrane oxygenation
(ECMO), precious time can be bought for surgical management of
airway emergency cases, while maintaining tissue oxygenation.14,15
But the unavailability of this advanced facility in most centers
demands an alternate approach for such emergency airway cases,
and we believe ETATS could come to the rescue.16

Fig. 9: Diagnostic bronchoscopic picture showing an ovoid mass in
lower trachea, obstructing 80% of tracheal lumen

Fig. 10: An axial cut section of CT thorax, revealing the intraluminal mass,
with 2.1 mm minimum tracheal lumen diameter patency

Fig. 11: Transcutaneous skin and tracheal incision

Fig. 12: Endoscopic view of the lesion, and securing the airway by
positioning of the inflated cuffed end of the endotracheal tube beyond
the mass

C o n c lu s i o n
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Fig. 13: Endoscopic picture after complete excision of the tracheal mass

C l i n i c a l S i g n i f i c a n c e
The ETATS can be a savior in some difficult airway cases that
might otherwise require radical approaches like thoracotomy.
Needless to mention the cost-effectiveness of this approach.
The ETATS can be safely conducted as a minimally invasive
technique by a team of surgeons and anesthesiologists trained
in airway surgery. The role of the anesthesiology team is,
however, indispensable for the successful execution of ETATS.
When tubeless anesthesia is not an option, the transcutaneous
transtracheal endoscopic approach can prove to be a safe and
useful option in surgical clearance of lesions or pathology
limited to the tracheal or bronchial lumen as far as the terminal
bronchioles, also facilitating a safe airway by cuffed ET. 3,11,12,17
Benign lesions or neoplasm, clot, foreign bodies limited to
the tracheobronchial lumen, not easily accessible through the
routine orotracheal route, could be accessed via the transtracheal
route. Initial diagnostic bronchoscopy coupled with necessary
radiological investigation is a prerequisite for case selection
and execution of ETATS.7,18 Another advantage is postoperative
weaning from intubation and intensive care within 24 hours, thus
minimalizing the hospital stay and morbidity. No postoperative
complication has been recorded in our cases till date. Hence,
ETATS can provide a good approach for the management of
difficult airway cases.9,10,19
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