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between operations does not increase with time, making 
ISS a continuing challenge.
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Introduction

Idiopathic subglottic stenosis (ISS) is a slow progressive 
inflammatory process of unknown aetiology which causes 
dyspnoea and stridor in adults. It is often misdiagnosed as 
adult-onset asthma and occurs predominantly in females 
[1–4]. A diagnosis of ISS is made when all other causes 
of subglottic stenosis, such as intubation-related airway ste-
nosis, granulomatosis with polyangitis, bilateral vocal cord 
immobility and cancer, have been excluded [2, 5–8]. ISS is 
challenging to manage because the recurrence rate is high 
regardless of what type of surgical intervention is used.

The aim of the present study was to estimate the inci-
dence of ISS in southern Norway, and to describe the ISS 
population at our center in terms of time to onset, symp-
toms, treatment and the need for reoperation.

Materials and methods

The South-Eastern Norwegian Regional Health Authority 
is one of four health regions in Norway. Oslo University 
Hospital, Rikshospitalet is the only tertiary referral hospital 
in the region. Additionally, patients with subglottic steno-
sis in two northern regions are referred to the center due to 
a lack of local expertise. The incidence analysis included 
only those patients living in South-Eastern Norwegian 
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Regional Health Authority, the population of which is 
2.9 million.

All patients treated for subglottic stenosis at Oslo Uni-
versity Hospital, Rikshospitalet, during 2003–2013 were 
identified and their medical records were reviewed. A 
diagnosis of ISS was made if all other causes of stenosis 
were excluded, including intubation-related airway ste-
nosis, sarcoidosis, granulomatosis with polyangitis, bilat-
eral vocal cord immobility, and cancer and/or radiation in 
the larynx area. The following data were collected: age at 
symptom presentation, diagnosis and first operation; symp-
toms; dates of surgical interventions; the total number of 
surgical procedures; the type of surgical procedure; con-
comitant diseases (pulmonary disease, gastroesophageal 
reflux disease, hypertension, diabetes mellitus and obstruc-
tive sleep apnoea); nicotine consumption; and the presence 
of antineutrophil cytoplasmic antibodies (ANCA), to rule 
out granulomatosis with polyangitis. Patients were catego-
rized into three age groups: Group 1, 28–48 years; Group 
2, 49–61 years; and Group 3, 62–85 years and into ANCA- 
negative and ANCA- unknown groups.

Patients were treated endoscopically in preference to 
open surgery, because it is a minimally invasive approach 
with a low risk of complications and can usually be per-
formed on an outpatient basis. Surgical procedures were 
carried out under general anaesthesia using jet ventilation. 
Generally, four incisions were made in the circumferential 
stenosis using a Sharplan 1030 laser attached to a Leica 
microscope. The typical laser settings were regular pulse, 
continuous mode and strength 1–2 W. In most patients, a 
soaked cotton pledget of Mitomycin C at a concentration 
of 2 mg/ml was applied twice for one minute per applica-
tion, but during the early part of the study period, an intral-
esional corticosteroid injection was given instead. Dilata-
tion was then carried out, using bougie or balloon dilatation 
until February 2011 and only balloon dilatation thereafter. 
The center has no formal post-operative follow-up regimen, 
but patients are requested to contact the center when symp-
toms recur.

The Privacy and Data Protection Office, CEO Executive 
Staff, Oslo University Hospital approved the study and data 
collection was authorized by the Norwegian Data Protec-
tion Authority.

Statistical analysis

Data were analysed using the software package IBM SPSS 
18 (SPSS Inc, Chicago, IL, US) with the level of signifi-
cance set at p < 0.05. Quantitative summaries are given 
for patients requiring multiple procedures. Kaplan–Meier 
survival analysis was used to estimate the median time 
between reoperations. Log-rank statistics and Cox pro-
portional hazards ratios were used to identify variables 

associated with the need for reoperation. When compar-
ing mean time interval between procedures in two separate 
groups, the independent samples t-test was used to calcu-
late p-values.

Results

Over the study period, a total of 123 patients (84 females 
and 39 males) presented with subglottic stenosis. Of these, 
38 patients were diagnosed as having ISS, all of whom 
were females. Twenty-three of the patients with ISS lived 
within the South-Eastern Norway Regional Health Author-
ity. The incidence of ISS in the South-Eastern Norway 
Regional Health Authority was thus calculated to be 0.2 
per 100,000 (95% confidence interval [CI] 0.13–0.3).

The mean age at diagnosis among all 38 patients was 54 
years (range 20–85 years). There were 13 patients in Group 
1 (28–48 years), 13 patients in Group 2 (49–61 years), 
and 12 patients in Group 3 (62–85 years). The mean time 
between symptom onset and diagnosis was 3.1 years. The 
median follow-up for all patients from the first operation 
was 5.3 years.

All patients presented with stridor and dyspnoea. 
Twenty-five patients (66%) had no other disease, six 
patients (16%) had both hypertension and diabetes melli-
tus and four patients (11%) had a history of gastroesopha-
geal reflux. Twenty-five patients (66%) had negative serum 
markers for ANCA; ANCA testing was not performed in 
a further 13 patients (34%) but their medical records did 
not indicate suspicion of rheumatologic disease. Thirty-two 
patients (84%) reported no history of nicotine use.

There was no significant difference in total number of 
operations between the ANCA-negative and the ANCA-
unknown. Mean age at diagnosis was 48 years for ANCA-
negative and 65 years for ANCA-unknown, a significant 
difference (p = 0.001). Median follow-up time was 5  year 
for ANCA-negative and 9 years for ANCA-unknown, a sig-
nificant difference (p = 0.016).

During 2003–2013, this cohort of 38 patients underwent 
132 surgical procedures for ISS. All patients were treated 
endoscopically with laser surgery, with or without corticos-
teroids and Mitomycin C, and with dilatation by balloon or 
bougie. No patient required open surgery, and no clinically 
significant complications were observed. Eight patients 
(21%) underwent only one procedure, while the remain-
ing 30 patients (79%) required multiple operations. These 
eight patients were ANCA-negative with a mean age of 
53 years. Four received Mitomycin C and four did not. All 
were treated with laser and balloon dilatation, and they had 
a median follow-up time of 1.5 years. The median follow-
up for all patients from the first operation was 5.3 years, 
with the longest follow-up being 10 years. Two patients had 
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their first operation in 2013 and therefore had no more than 
1 year of follow-up. The median time to reoperation was 
1 year for Group 1, 1.3 years for Group 2 and 3 years for 
Group 3. Age at diagnosis had a significant influence on the 
interval between reoperations (p = 0.034), but in general, 
the interval between operations did not increase over time. 
Mitomycin C did not influence the time interval between 
operations.

Discussion

To the best of our knowledge, this is the first study to assess 
the incidence of ISS. The findings confirm the rarity of 
this condition, estimated here to be only 0.2 per 100,000. 
It is reasonable to assume, however, that a number of cases 
remain undiagnosed. Patients with less serious disease 
who are diagnosed by pulmonologists at local hospitals 
may not have been referred to our center, and were thus 
not included. Delays in diagnosis of ISS are common: the 
majority of patients are first given a diagnosis of asthma 
and may be treated with inhalation steroids for a long time 
before being referred to an ear, nose and throat depart-
ment [2, 9, 10]. Flexible laryngotracheoscopy is required to 
make the correct diagnosis at an early stage. Other than this 
caveat, the incidence data are likely to be relatively robust. 
Oslo University Hospital, Rikshospitalet is the only tertiary 
referral hospital for this health region, and thus performs 
all operations for ISS. Norwegian citizens have a unique 
identification number, which simplifies use of national 
registry systems, facilitating patient identification in differ-
ent medical registries or when moving between regions or 
changing names. Moreover, since medical care is free for 
all Norwegian citizens and foreigners working in Norway, 
all patients are expected to seek medical attention when 
needed and selection bias due to socioeconomic status is of 
minor significance.

As in other studies [1–3, 8, 11–14], this study demon-
strated homogeneity among ISS patients, who were mainly 
healthy females of European descent, diagnosed in their 
50  s and requiring multiple procedures. The pathophysi-
ology of the condition is unclear, but the age at diagnosis 
of approximately 50 years coincides with onset of meno-
pause, supporting the hypothesis that hormones influence 
the etiologic process [1, 4, 11, 15]. It has been postulated 
that estrogen and progesterone influence the development 
of ISS, and a recent study has shown an imbalance between 
the estrogen receptors in patients with ISS. This imbalance 
leads to an inappropriate inflammatory response [16]. Blu-
min et al. postulated that extraesophageal reflux may cause 
ISS [8, 17–19]. In our study, four patients (11%) had gas-
troesophageal reflux disease, but it did not aggravate steno-
sis or induce more frequent surgical procedures. The rarity 

of ISS and its absence in men make a direct association 
with extraesophageal reflux unlikely.

Eight patients (21.1%) required only one procedure. 
There no distinguishing features in this group compared 
to those who underwent multiple surgeries, and some of 
these patients were included late in the study period and 
are likely to have further procedures in the future, so it 
seems unlikely that they differ meaningfully from the over-
all cohort. For the first time, we have shown that age has 
a significant influence on the time between reoperations. 
Whether this is a genuine finding linked to the pathology 
of the disease, or due to higher health expectations among 
younger patients, is unclear. Mitomycin C, an antimetabo-
lite derived from Streptomyces caespitosus, has antineo-
plastic properties and has been shown to modulate the 
wound healing response by inhibiting fibroblast prolifera-
tion [20–25]. A number of human and animal studies have 
assessed the effect of topical Mitomycin C application, but 
its benefits remain controversial. In our study, Mitomycin C 
did not influence the need for additional operations or the 
time interval between operations, as has been reported else-
where [2, 23–26], so we have ended use of this medication.

In spite of the majority of patients with ISS in Nor-
way being treated at our hospital, the study is limited by 
the small number of patients. Biopsies from the lesions, as 
well as Cotton–Myer grading, are missing, making com-
parisons with other studies regarding these aspects impos-
sible. Furthermore, the ANCA test was lacking in one-third 
of patients. However, categorized into ANCA-negative and 
ANCA-unknown, there was no significant difference in the 
total number of operations. The ANCA-unknown had a sig-
nificant higher mean age and follow-up time, probably just 
a coincidence.

In conclusion, this retrospective study showed the 
annual incidence rate of ISS in South-Eastern Norway to 
be 0.2 per 100,000. Our findings indicate that ISS can be 
successfully treated using a minimally invasive endoscopic 
approach, effectively improving or even eliminating the 
symptoms of stridor. However, recurrence rate remains 
high and the interval between operations does not increase 
over time. Management of ISS thus remains a challenge. 
Multicentre studies are required to evaluate all aspects of 
the disease.

Acknowledgements  The study received no external funding.

Compliance with ethical standards 

Conflict of interest  The authors have no conflicts of interest to de-
clare.

Ethical approval  The research involves human participants and 
all procedures performed in the study involving human participants 
were in accordance with the ethical standards of the institutional and/



2228	 Eur Arch Otorhinolaryngol (2017) 274:2225–2228

1 3

or national research committee and with the 1964 Helsinki declaration 
and its later amendments or comparable ethical standards.

Informed consent  Informed consent was obtained from all individ-
ual participants included in the study.

Open Access  This article is distributed under the terms of the 
Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), which permits unrestricted 
use, distribution, and reproduction in any medium, provided you give 
appropriate credit to the original author(s) and the source, provide a 
link to the Creative Commons license, and indicate if changes were 
made.

References

	 1.	 Benjamin B, Jacobson I, Eckstein R (1997) Idiopathic subglot-
tic stenosis: diagnosis and endoscopic laser treatment. Ann Otol 
Rhinol Laryngol 106:770–774

	 2.	 Nouraei SA, Sandhu GS (2013) Outcome of a multimodality 
approach to the management of idiopathic subglottic stenosis. 
Laryngoscope 123:2474–2484

	 3.	 Park SS, Streitz JM Jr, Rebeiz EE, Shapshay SM (1995) Idi-
opathic subglottic stenosis. Arch Otolaryngol Head Neck Surg 
121:894–897

	 4.	 Valdez TA, Shapshay SM (2002) Idiopathic subglottic stenosis 
revisited. Ann Otol Rhinol Laryngol 111:690–695

	 5.	 Courey MS (1995) Airway obstruction. The problem and its 
causes. Otolaryngol Clin North Am 28:673–684

	 6.	 de Vries N, Gans RO, Donker AJ, Goldschmeding R, Hoorntje 
SJ, Snow GB (1992) Autoantibodies against constituents of neu-
trophils in the diagnosis and treatment of (isolated) subglottic 
stenosis. Arch Otolaryngol Head Neck Surg 118:1120–1123

	 7.	 Dillard DG, Gal AA, Roman-Rodriguez J, White S, Jacobs IN 
(2001) Transforming growth factor and neutralizing antibod-
ies in subglottic stenosis. Ann Otol Rhinol Laryngol 110(5 Pt 
1):393–400

	 8.	 Lorenz RR (2003) Adult laryngotracheal stenosis: etiology and 
surgical management. Curr Opin Otolaryngol Head Neck Surg 
11:467–472

	 9.	 Lastra LP, Pimiento AP, Sanchez LA, Mosquera MR, Cubero 
AG (2006) Be sure you are treating asthma. Allergol Immuno-
pathol (Madr) 34:127–128

	10.	 Scott PM, Glover GW (1995) All that wheezes is not asthma. Br 
J Clin Pract 49:43–44

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

	12.	 Gold EB (2011) The timing of the age at which natural meno-
pause occurs. Obstet Gynecol Clin North Am 38:425–440

	13.	 Mark EJ, Meng F, Kradin RL, Mathisen DJ, Matsubara O (2008) 
Idiopathic tracheal stenosis: a clinicopathologic study of 63 
cases and comparison of the pathology with chondromalacia. 
Am J Surg Pathol 32:1138–1143

	14.	 Gelbard A, Donovan DT, Ongkasuwan J, Nouraei SA, Sandhu G, 
Benninger MS et al (2016) Disease homogeneity and treatment 
heterogeneity in idiopathic subglottic stenosis. Laryngoscope 
126:1390–1396

	15.	 Damrose EJ (2008) On the development of idiopathic subglottic 
stenosis. Med Hypotheses 71:122–125

	16.	 Fiz I, Bittar Z, Koelmel C, Fiz F, Di Dio D, Peretti G, Sittel C 
(2016) Estrogen and progesterone receptor status in patients 
affected by idiopathic subglottic stenosis. Congr Eur Laryngol 
Soc, Genoa June 8–11, Abstract

	17.	 Blumin JH, Johnston N (2011) Evidence of extraesopha-
geal reflux in idiopathic subglottic stenosis. Laryngoscope 
121:1266–1273

	18.	 Jindal JR, Milbrath MM, Shaker R, Hogan WJ, Toohill RJ (1994) 
Gastroesophageal reflux disease as a likely cause of “idiopathic” 
subglottic stenosis. Ann Otol Rhinol Laryngol 103(3):186–191

	19.	 Little FB, Koufman JA, Kohut RI, Marshall RB (1985) Effect of 
gastric acid on the pathogenesis of subglottic stenosis. Ann Otol 
Rhinol Laryngol 94(5 Pt 1):516–519

	20.	 Eliashar R, Eliachar I, Esclamado R, Gramlich T, Strome M 
(1999) Can topical mitomycin prevent laryngotracheal stenosis? 
Laryngoscope 109:1594–1600

	21.	 Hirshoren N, Eliashar R (2009) Wound-healing modulation in 
upper airway stenosis-Myths and facts. Head Neck 31:111–126

	22.	 Rahbar R, Valdez TA, Shapshay SM (2000) Preliminary results 
of intraoperative mitomycin-C in the treatment and prevention of 
glottic and subglottic stenosis. J Voice 14:282–286

	23.	 Roediger FC, Orloff LA, Courey MS (2008) Adult subglottic 
stenosis: management with laser incisions and mitomycin-C. 
Laryngoscope 118:1542–1546

	24.	 Simpson CB, James JC (2006) The efficacy of mitomycin-
C in the treatment of laryngotracheal stenosis. Laryngoscope 
116:1923–1925

	25.	 Smith ME, Elstad M (2009) Mitomycin C and the endoscopic 
treatment of laryngotracheal stenosis: are two applications better 
than one? Laryngoscope 119:272–283

	26.	 Hseu AF, Benninger MS, Haffey TM, Lorenz R (2014) Subglot-
tic stenosis: a ten-year review of treatment outcomes. Laryngo-
scope 124:736–741

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Idiopathic subglottic stenosis: an epidemiological single-center study
	Abstract 
	Introduction
	Materials and methods
	Statistical analysis

	Results
	Discussion
	Acknowledgements 
	References


