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Introduction

While multiple causes exist for the development of
subglottic stenosis, the mechanism responsible for
idiopathic subglottic stenosis (ISS) remains unknown.
Proposed etiologies include gastro-esophageal reflux
(GERD) related exposure, telescoping of the first tracheal
ring under the cricoid cartilage, a hormonal cause, and
the possibility of an unidentified autoimmune process
(1,3,6,8,12,18,19).

As ISS represents a rare disease of yet unknown etiology,
the optimal management remains to be defined. The
treatment options range from endoscopic management,
which is less invasive but tends to show recurrence to
open tracheal resection with anastomosis for those
patients in whom endoscopic techniques are ineffective or
have shown a high recurrence rate (5). Endoscopic
management is an outpatient procedure, which shows
limited voice alteration. In contrast, open resection
requires a hospital stay, can be associated with changes in
voice, and is reserved for centers with significant
expertise due to the demanding nature of the procedure
(11,15). However, the procedure results in complete
removal of the inflamed and stenotic area (2,10).

The available literature shows limited reports for
endoscopic management of ISS in more than twenty
patients. This study sought to add to the current literature
by reporting the experience at one institution, with a large
number of patients during a relatively condensed time
frame over which surgical technique has not varied.
Specific areas of evaluation in this work include the
presence of circumferential/cicatricial scarring which
previously has indicated that endoscopic management
would not be successful, as well as the goal for endoscopic
management as the sole technique rather than a
temporizing measure for open intervention. This study
also sought to identify any characteristics related to
interval of recurrence, which would help identify the
patient population in which endoscopic intervention
would be a favorable option.

A retrospective chart review was completed to identify
possible patients. Attributes including age at diagnosis,
gender, smoking status and length of follow-up were
obtained. Reported GERD symptoms and details of any
medical management were acquired. A description of the
grade, location, length, type and histopathology of the
stenosis were attained where available. The number of
endoscopic procedures, steroid use (oral/injected),
Mitomycin C application and the longest interval between
procedures were recorded. An assessment of whether any
patient had undergone an open resection procedure
including laryngotracheoplasty or larygotracheal
resection was noted and if a tracheostomy had been
placed if the patient was subsequently decannulated. The
status of patient symptoms with regard to shortness of
breath, dyspnea, hoarseness and cough were obtained to
evaluate outcomes following intervention.
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Endoscopic Management

Video bronchoscopy technique

Under monitored anesthesia care, topical nasal
decongestant was applied, followed by topical anesthetic
application to the supraglottis, glottis and subglottis. A
video bronchoscope was introduced into the subglottis;
characteristics of the stenosis were documented and laser
safe precautions initiated. Laser radial incisions were
made in the stenosis followed by balloon dilation.

MDL with flexible bronchoscopy

Following intubation the laryngoscope was introduced
into the laryngea introitus and the patient was placed into
suspension. Intermittent apneic anesthesia was utilized to
allow intervention at the stenosis site. The video
bronchoscope was then inserted allowing introduction of
the laser for radial incision completion. Balloon dilation
was then achieved and re-intubation completed.

Pharmaceutical adjuncts

At the discretion of the surgeon either Mitomycin C or
Decadron were used in the following manner (16).
Mitomycin C (1 mg per mL soaked cottonoid pledgets
were placed over the area of intervention in the trachea.
The pledgets were left in place for 4 minutes and then
removed, after which cottonoid pledgets soaked in saline
were used to wipe the area clear. Injection of Decadron (4
mg/mL) was carried out with 0.3-0.5 mL injected at the
site.

Results

All patients in this study were female and the average age
at diagnosis was 50.84 years with a range of 31-73 years.
Tobacco use history indicated that 92% of patients never
smoked and 8% reported being former smokers with a
range of 5-10 pack years prior to cessation. Reflux
symptoms were noted in 24%. The average grade was
2.15 by the Cotton-Myer grading system, with a range of
1- 3. The stenosis was described as circumferential in
36%. The average number of endoscopic procedures was
4.08 with a range of 1 — 14 and 48% of the group under
went 2 or fewer. Twenty-eight percent received topical
Mitomycin C application and 12% underwent Decadron
injection; of the Mitomycin C group 12% underwent 2 or
fewer procedures. One patient each underwent
laryngotracheoplasty and laryngotracheal resection,
representing 8% of the group. Tracheostomy tubes were
placed at Jefferson in 16% and all were decannulated.
Average follow-up for the patients totaled 3.6 years
(1314.43 days) with a range of 0.2 — 10.22 years (72 —
3732 days).

Discussion

The current study showed a rate of open procedures of 2
patients or 8%, at the low end of the range of 5% to 16%
in other similar studies. The rate of tracheostomy
dependence is also the lowest of the group along with
Giudice et al. at 0% (4,7,9,13,14,17,20).

Further comparison between the current study and the
pooled data of the previously performed studies shows a
similar average and range of age at diagnosis and percent
of patients with reflux symptoms at 24% vs. 20% was
noted. Patients in the current study showed an average
grade stenosis of 2.15 by Cotton-Myer and a range of 1-3.
The available literature showed wide variation in staging
systems used and reporting of grade of stenosis, thus
comparison data was not available. This study showed a
lower average number at 4.08 and range of 1 — 14
endoscopic procedures. While wide variation in the use
of intraoperative adjuncts in the outside studies made
comparison impossible, our study showed 28% use of
topical Mitomycin C and 12% use of Decadron injection.
The average time interval between procedures was 1.86
years (680 days) with a range of 0.05 — 8.07 years
(18-2,947 days). The average follow-up was
approximately 3.6 years and 8 months less in the current
study when compared to similar available literature
(4,7,9,13,14,17,20). Symptomatically 56% of patients
reported resolution of symptoms, 12% showed resolution
then recurrence, 28% showed improvement with residual
and 4% showed no change. No patients noted worsening
of symptoms or sustained complications as a result of the
endoscopic management employed.

The primary end point of the study was the longest
interval between procedures and the multivariate model
contains Mitomycin C application, circumferential
stenosis and the age at diagnosis. The model indicates
that if all other conditions are fixed, a patient given
Mitomycin C shows 4.39 times longer duration between
procedures. Certainly, a selection bias is possible in
surgeon selection of patients who would benefit from
application of this pharmacologic agent. Patients with
circumferential stenosis showed 1.84 times longer
duration between procedures. With regard to age, for
patients showing circumferential stenosis, every 1 year
increase in age at diagnosis would increase the longest
interval by 1.07 times. For patients without
circumferential stenosis, every 1-year increase in age at
diagnosis would decrease the longest interval to 93% of
the longest interval. During the follow-up period thus far
32% of patients underwent one procedure without
recurrence. Due to the rare nature of this disease process
and resulting low total number of patients included,
overall the model explains 52% of total variance.

As ISS i1s an uncommon entity, the power of this study
was not adequate to achieve statistically significant
results regarding the impact of grade or type of stenosis
on the number of endoscopic procedures, likelihood of
having a tracheostomy tube placed or if grade and
number of procedures was significant in symptomatic
resolution. Further research is needed and will be
completed based upon ongoing accrual.
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Conclusion

ISS is a rare entity and this study adds to the available
reported experience. Favorable outcomes were seen
regarding symptom response, the number of endoscopic
procedures needed and as in other studies, patients were
encountered in this study that required only one
endoscopic procedure for symptom control at the time of
follow-up. Those who underwent an open procedure did
so after thirteen and fifteen endoscopic procedures, which
represent a much higher amount than the average of
approximately four endoscopic procedures in the
remaining population. The results obtained also showed
an auspicious outcome for all patients regarding
avoidance of a long-term tracheostomy tube with a low
incidence of tracheostomy placement, mainly at the
earlier stages of the study, and decannulation of all
patients. Additionally, ISS patients with circumferential
stenosis may still show success with endoscopic
management.

With the positive results noted in this and prior studies in
mind and as endoscopic intervention shows lower
assoclated risks and is well tolerated, it is a rational
choice as the initial surgical management and may be
used in extended management for those who show
continued response and improvement.

References

1.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Alon E, Tombers N, Hinkley L et al. Autoimmune Indicators in Idiopathic Subglottic
Stenosis. Otolaryngol. Head. Neck Surg. 2008: 139:138.

Ashkiu SK, Kuzucu A, Grillo HC,et al. Idiopathic laryngotracheal stenosis: effective
definite treatment with laryngotracheal resection. J. Thorac. Cardiovasc. Surg.
2004;127:99—107.

Blumin JH, Johnston N. Evidence of extraesophageal reflux in idiopathic subglottic
stenosis. Laryngoscope. 2011;121:1266—1273.

Benjamin B, Jacobson I, Eckstein R. Idiopathic subglottic stenosis: diagnosis and
endoscopic {aser treatment. Ann Otol Rhinol Laryngol. 1997; 106(9): 770-4.

Ciccone AM, De Giacomo T, Venuta F, et al. Operative and non-operative treatment of
benign subglottic laryngotracheal stenosis. Eur. J. Cardiothorac. Surg. 2004;26:818—
822,

Damrose EJ. On the development of idiopathic subglottic stenosis. Med. Hypotheses.
2008;71:122—125.

Dedo HH, Catten MD. Idiopathic progressive subglottic stenosis: findings and
treatment in 52 patients. Ann. Otol. Rhinol. Laryngol. 2001;110:305—311.

Flint, Paul W. ed. Cummings Otolaryngology - Head and Neck Surgery: Head and
Neck Surgery. 5t ed. Elsevier Health Sciences; 2010.

Giudice M, Piazza , Foccoli P, Toninelli C, Cavaliere S, Peretti G. Idiopathic subglottic
stenosis: management by endoscopic and open-neck surgery in a series of 30 patients.
Eur. Arch. Otorhinolaryngol. 2003;260:235—238.

Grillo HC, Mathisen DJ, Wain JC. Laryngotracheal resection and reconstruction for
subglottic stenosis. Ann. Thorac. Surg. 1992;53:54—63.

Kasperbauer JL, Hinkley L, Alon E et al. Sugblottic Stenosis: Clinical Outcomes in 131
Patients. Otolaryngol. Head. Neck Surg. 2008: 139:142.

Koufman JA. The otolaryngologic manifestations of gastroesophageal reflux disease
(GERD): a clinical investigation of 225 patients using ambulatory 24-hour pH
monitoring and an experimental investigation of the role of acid and pepsin in the
development of laryngeal injury. Laryngoscope. 1991; 101: 1-64.

Maldonado F, Loiselle A, DePew Z et al. Idiopathic Subglottic Stenosis: An Evolving
Therapeutic Algorithm. The Laryngoscope. 2013. DOI: 10.1002/lary.24287

Maronian NC, Azadeh H, Waugh P, Hillel A. Association of laryngopharyngeal reflux
disease and subglottic stenosis. Ann Otol Rhinol Laryngol. 2001; 110(7pt1)606-12.

Marulli G, Rizzardi G, Bortolotti L, et al. Single-staged laryngotracheal resection and
reconstruction for benign strictures in adults. Interact. Cardiovasc. Thorac. Surg.
2008;7:227—230; discussion 230.

Perepelitsyn I, Shapshay SM. Endoscopic treatment of laryngeal and tracheal
stenosis-has mitomycin C improved the outcome? Otolaryngol. Head. Neck Surg.
2004;131:16—20.

Perotin J-M, Jeanfaivre T, Thibout Y, et al. Endoscopic management of idiopathic
tracheal stenosis. Ann. Thorac. Surg. 2011;92:297—301.

Poetker DM, Ettema SL, Blumin JH, Toohill RJ, Merati AL. Association of airway
abnormalities and risk factors in 37 subglottic stenosis patients. Otolaryngol. Head.
Neck Surg. 2006;135:434—437.

Taylor SC, Clayburgh DR, Rosenbaum JT, Schindler JS. Clinical manifestations and
treatment of idiopathic and Wegener granulomatosis-associated subglottic stenosis.
JAMA Otolaryngol. Head Neck Surg. 2013;139:76—81. Available at:
http://www.ncbi.nlm.nih.gov/pubmed/23329095.

Valdez YA, Sapshay SM. Idiopathic subglottic stenosis revisited. Ann Otol Rhinol
Laryngol. 2002; 111(8): 690-5.



