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Benign complex tracheobronchial stenosis (BCTS) is a tracheobronchial stenosis that is longer than 1 cm or has

more than one site of stenotic area. The most common etiology of the stenosis is endobronchial tuberculosis. BCTS causes
challenge in diagnosis and management because of nonspecific presentation and usually precluded surgical treatment.
Available interventional bronchoscopic techniques fail to manage BCTS because of high rate of restenosis. Experience in
using HDR brachytherapy to prevent restenosis in two cases of BCTS is reported.
Cases Report: There were two cases of BCTS who received HDR brachytherapy in order to prevent restenosis. First case was
a 39 year-old female who had 5 cms tracheal and 2 cms left main bronchial stenosis from previous endobronchial tuberculosis.
After 36 procedures of tracheobronchial dilatation by rigid bronchoscopy and two tracheal stents placement, her trachea
became restenosis in an average time of 1 month. She also developed anaphylactic reaction with lidocaine. She received HDR
brachytherapy with the dose of 10 Gy and no restenosis was found after 5 months follow-up.

The second case was a 18 year-old male who had 4 cms tracheal stenosis result from post intubation. He was done
dilatation and stenting of the trachea by regid bronchoscopy because he refused surgery. After 1 year, the tracheal stent was
removed and rapid restenosis of the trachea resulted in respiratory failure occurred in 7 days. The tracheal stent was re-
implanted and 1 year later 7.0 Gy HDR brachytherapy was done after stent removal. He was doing well 4 months after with
50% tracheal stenosis and occasional stridor.

Conclusion: Failure of intervention bronchoscopic techniques in management of BCTS was significantly shown by the
restenosis even after endobronchial stent placement. HDR brachytherapy had a beneficial role in preventing granulation
tissue formation and delay or prevent restenosis after bronchoscopic dilatation in selected case of BCTS patients. The case
selection and long term outcome were needed before introduced HDR brachytherapy to be the standard care of BCTS patients.
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Benign complex tracheobronchial stenosis
(BCTY) is a tracheobronchial stenosis that is longer
than 1 cm or has more than one site of stenotic area®.
The most common etiology of the stenosis is
endobronchial tuberculosis. BCTS causes challenge
in diagnosis and management because of nonspecific
presentation and usually precluded surgical treatment.
Available interventional bronchoscopic techniques fail
to manage BCTS because of high rate of restenosis.
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High dose rate endobronchial brachytherapy
(HDR-EB) is a method which applies the radiation
source into the airway. The rapid dose fall off makes
this technique more favorable than external beam
radiation in limiting the radiation effect to the bronchial
wall. HDR-EB has long been used to palliate malignant
airway obstruction. The use of radiation therapy in the
treatment of benign disease such as keloids, coronary
artery stenosis, peripheral vascular restenosis are
known®?), Experience in using HDR-EB to prevent
restenosis in two cases of BCTS is reported.

Cases Report

Retrospective analyses of data from medical
records of BCTS patients who received HDR-EB to
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prevent restenosis were done. The indication, sites,
length, etiology, number of interventional bronchos-
copic procedures and time interval before the
brachytherapy were reported. Outcomes after HDR-EB
were shown.

There were two cases of BCTS who received
HDR-EB in order to prevent restenosis. The first case
was a 39 year-old female who had 5 cms tracheal and 2
cms left main bronchial stenosis from previous
endobronchial tuberculosis. After 36 procedures of
tracheobronchial dilatation by rigid bronchoscopy and
two tracheal stents placement, her trachea underwent
restenosis at an average time of once per month. She
also developed anaphylactic reaction with lidocaine.
She was scheduled for rigid bronchoscopy under
intravenous sedation and endobronchial treatment
include eletrocautery, mechanical debulking and
mechanical dilatation with re-implant of tracheal stent
(Fig. 1A). After a patent airway was established (Fig.
1B), the rigid bronchoscope was removed and flexible
bronchoscope was passed to the trachea via the nose.
A blind-ended flexible brachytherapy catheter was
placed into her trachea and right main bronchus. The
catheter was secured over her nose by the plaster and
radiopaque-dummy seeds were inserted (Fig. 1C). She
was transferred from the operating room to the radiation
department before fully woke up. All procedure was
done without local lidocaine anesthesia. She received
HDR-EB with the dose of 10 Gy and no restenosis was
found after 5 months follow-up.

The second case was 18 year-old male who
had 4 cms tracheal stenosis resulting from post
intubation. He underwent dilatation and stenting of
the trachea under rigid bronchoscopy because he
refused surgery. After 1 year, the silicone tracheal stent
was removed and rapid restenosis of the trachea
resulted in respiratory failure occurred in 7 days. The
silicone tracheal stent was re-implanted. One year later,
he was scheduled for silicone stent removal. His airway
was around 80% patency with some granulation tissue
at the proximal and distal end of the previous stent area
after the stent had been removed (Fig. 2A). One day
later, at the radiation department, the flexible
bronchoscopy was done via the nose and the markers
were placed on the skin at the proximal and distal end
of the lesion under fluoroscopic guidance (Fig. 2B);
after that a blind-ended flexible brachytherapy catheter
was placed into the trachea passed the stenotic site.
The bronchoscope was removed and the catheter was
secured to his nose by the plaster. Aradio paque-dummy
seed was inserted into the catheter and after the dose
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Fig. 2

A) Endoscopic view of tracheal stenosis in case 1
before dilatation B) View after electrocautery and
mechanical dilatation C) The simulation film showed
the radiopaque-dummy source in the catheter
placed in the trachea and right main bronchus.
Bronchoscopic examination provided evidence that
the extent of disease located at proximal end of the
stent to the carina

D
A) Endoscopic views of granulation tissue at dis-
tal end of tracheal stent. B) After bronchoscopic
examination under fluoroscopic guidance. Two mark-
ers were placed on the chest wall to indicate the
upper and lower end of the lesion. C) The luminal
catheter with radiopagque-dummy source was placed
in the trachea. D Residual stenosis of trachea after
4 months of HDR-EB
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calculation (Fig. 2C), HDR-EB after loading with Iridium
192 with a total dose of 7.0 Gy at a depth of 1 cm around
the center of the catheter was delivered. He was doing
well 4 months there after with 50% tracheal stenosis
and occasional stridor (Fig. 2D).

Discussion

Benign complex tracheobronchial stenosis
(BCTY) is a stenosis of the trachea and bronchus that
longer than 1 cm or has more than one stenotic area.
Most common etiology causing BCTS is endobronchial
tuberculosis. BCTS causes challenge in diagnosis and
management because of nonspecific presentation and
usually precluded surgical treatment. Available
intervention bronchoscopic techniques fail to manage
BCTS because of high rate of restenosis.

High dose rate endobronchial brachytherapy
(HDR-EB) was accepted for the palliative management
of endobronchial malignant obstruction. The use of
HDR-EB in benign endobronchial obstruction was first
described by Kennedy et al® in 2000. Up until 2008,
there were 25 cases reported in literatures®. Among
these cases reports, 17 were caused by granulation
tissue at post lung transplant anastomosis site; another
8 were stenosis at the stent sites. In only one patient
was the stenosis caused by granulation tissue from
previous tracheostomy. In the present report, the cause
of stenosis was post endotracheal intubation in one
patient; the other patient suffer from post endobron-
chial tuberculosis.

In endobronchial tuberculosis, some patients
develop airway stenosis during treatment. Among these
patients, few have recurrent airway stenosis after
bronchoscopic intervention or surgical resection and
end to end anastomosis. Abnormal expression of TGFf
at the site of airway injury was proposed to be the
explanation but has never been proven®®v, |ocal radia-
tion to inhibit cells that lead to the expression of TGFf3
seems to be the reasonable approach in preventing
restenosis?.

Hemoptysis and radiation bronchitis are
recognized through late toxicity of HDR-EB in patients
who have a malignant process. The endobronchial
tumor length and tumor located in trachea and main
bronchus were predictive factors for these late
complications®®. There are three cases of toxicity from
HDR-EB in benign lesion. These were one anastomotic
dehiscence, one bronchoarterial fistula and one
radiation necrosis. There is no toxicity found in the
present report. Because most patients are young and
expected to have an excellent survival rate, long term
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complications should not be expected during follow-
up.

BCTS is a condition of medical challenge for
the responsible physician. In some difficult cases,
conventional methods in intervention bronchoscopy
could only be palliative the obstructive symptom with
high rate of rapidly recurrent. HDR-EB is promising in
this specific situation but more information regarding
suitable time for initiation of this treatment, dose of
radiation, number of sessions and complications are
needed.

Conclusion

Failure of interventional bronchoscopic
techniques in management of BCTS was significantly
shown by the restenosis even after endobronchial stent
placement. HDR-EB had a beneficial role in preventing
granulation tissue formation and for delay or prevention
restenosis after bronchoscopic dilatation in selected
cases of BCTS patients. The case selection and long
term outcome studies are needed before introducing
HDR-EB to be the standard care of BCTS patients.
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