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Subglottic stenosis following percutaneous
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as a descriptive study
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SUMMARY

Tracheal stenosis is a potential complication of tracheostomy. The present study aimed to describe the epidemiologic profile of subglottic
stenosis in a referral medical centre. During a 4-year period, all patients who had been admitted in an Intensive Care Unit of Imam Kho-
meini Hospital (affiliated to Tehran University of Medical Sciences) and had undergone percutaneous tracheostomy during 7-10 days after
endotracheal intubation were enrolled in the study. After removing the tracheostomy tube, patients were evaluated regarding development
of tracheal stenosis using fiberoptic bronchoscopy and multi-slice computed tomography scan. During the study period, percutaneous tra-
cheostomy was performed in 140 patients with a mean age of 38 years. Overall 54 patients died due to the severity of the disorder during
hospitalization. In the remaining 86 patients, 54 cases needed permanent or long-term mechanical ventilation and were excluded from the
study. Twelve patients died during the first 3 months and 20 patients were left for final assessment. Multi-slice computed tomography scan
imaging showed subglottic stenosis in 17 cases (85%). Of these, 9 patients (52%) had tracheal stenosis of < 50%. Tracheal stenosis of 25-
40% was found in 5 cases (25%). Patients in whom the tracheostomy tube had been removed in the first 3 weeks after tracheostomy did
not present tracheal stenosis (n = 3, 15%). The present study revealed that subglottic stenosis is frequent in patients who have undergone
percutaneous tracheostomy in the Intensive Care unit setting. However, the stenosis is generally mild and is not associated with serious and/
or life-threatening clinical manifestations.
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RIASSUNTO

La stenosi tracheale é una possible complicanza della tracehotomia. Scopo del presente studio ¢ di descrivere il profilo epidemiologico
delle stenosi sottoglottiche in un centro ospedaliero di riferimento di secondo livello. Sono stati studiati tutti i pazienti che in un periodo
di 4 anni sono stati sottoposti a tracheotomia percutanea presso la Terapia Intensiva dell’Ospedale Iman Khomeini (affiliato all’ Univer-
sita di Scienze Mediche di Tehran) nei 7-10 giorni successivi all’intubazione endotracheale. Dopo la rimozione della cannula tracheale,
i pazienti sono stati valutati mediante broncoscopia a fibre ottiche e tomografia computerizzata multi-slice per evidenziare la presenza di
stenosi tracheale. Durante il periodo considerato, la tracheotomia percutanea e stata eseguita in 140 pazienti (eta media: 38 anni) di cui
54 sono deceduti durante il ricovero a causa della patologia determinante I’ospedalizzazione. Dei restanti 86 pazienti, 54 hanno avuto la
necessita di mantenere la tracheotomia a permanenza per proseguire la ventilazione meccanica, e sono stati pertanto esclusi dallo studio.
Nei primi 3 mesi 12 pazienti sono morti, per cui sono giunti alla valutazione finale 20 pazienti. La Tomografia Computerizzata Multi-slice
ha evidenziato la presenza di una stenosi tracheale in 17 casi (85%), in 9 di essi (52%) la stenosi era < 50%, mentre una stenosi tracheale
del 25-40% e stata riscontrata in 5 casi (25%). Nessuno dei pazienti in cui la tracheotomia ¢é stata rimossa entro le prime tre settimane
dall’intervento ha presentato una stenosi tracheale (3 casi, pari al 15%). In conclusione il presente studio mette in evidenza come la tra-
cheotomia percutanea determini frequentemente una stenosi tracheale sottoglottica. Tuttavia nella maggior parte dei casi la stenosi ¢ di
lieve entita e non determina pertanto conseguenze clinicamente significative per il paziente.

PAROLE CHIAVE: Tracheotomia percutanea * Terapia Intensiva * Stenosi sottoglottica

Acta Otorhinolaryngol Ital 2011;31:239-242

Introduction was introduced, in 1985, by Ciaglia et al.? is widely used.

Tracheostomy is routinely performed in critically ill pe- Percutaneous tracheostomy (PCT) is considered to be saf-

tients needing mechanical ventilation for a long period .
Tracheostomy can be performed using conventional sur- MY % and can be performed earlier in the ventilator failure
gical techniques or modern percutaneous procedures. To- ~ Situations 3. Several techniques have been introduced for
day, percutaneous dilational tracheostomy (PDT) which  PCT 8, Despite the limitations of PCT, most tracheosto-

er and more cost-effective than conventional tracheosto-

239




K. Karvandian et al.

mies are currently performed using the PCT techniques in
intensive care medicine °.

In spite of its high level of safety, severe complications have
been reported following PCT !°. Tracheal stenoses, includ-
ing subglottic stenosis, are one of the serious complications
of PCT which may require surgical repair ''. Moreover, oth-
er types of tracheal injury, such as internal deviation of the
tracheal cartilage, have been reported following PCT '2,
There are a few reports from the Middle East regarding
safety and serious complications of PCT including tracheal
stenosis '*1% and there is a lack of data in this regard. The
present study aimed to describe the epidemiologic profile of
subglottic stenosis in patients undergoing PCT in an inten-
sive care unit (ICU) in a referral hospital in Tehran, Iran.

Material and methods

After approval of the Institutional Review Board of the
Tehran University of Medical Sciences, this prospective
study was conducted at the Imam Khomeini Hospital, a
referral centre in Tehran, from October 2006 to March
2010. All patients aged > 12 years who were admitted to
the ICU, and who underwent PCT, 7-10 days after en-
dotracheal intubation, were enrolled in the study. Patients
with a malignant tumour invading the trachea, tracheal
compression by cervical or thoracic structures, severe tra-
cheal injury, previous cervical surgery, serious coagula-
tion disorders and needing emergency tracheostomy were
excluded. Before performing tracheostomy, upper airway
structures were assessed using flexible broncoscopy and
patients with structural anomalies in their upper respira-
tory tract were also excluded.

All tracheostomies were performed in the ICU by an expert,
at the bedside and under general intravenous anaesthesia.
Anaesthesia was induced using fentanyl (0.05 to 0.20 ug/kg),
propofol (5-10 mg) and atracurium bromide (50-100 mg). If
necessary, before starting the procedure, the positive end-ex-
piratory pressure (PEEP) was reduced stepwise to 5 cm H,O.
The patient’s neck was slightly reclined and the surgical site
was cleansed with antiseptic agents. A flexible fiberoptic
bronchoscope was used in all cases. PCT was performed us-
ing Ciaglia’s technique '. The tracheostomy tubes used for
PCT were 7.0 mm (n = 65) and 8.0 mm (n = 85) in internal
diameter (Portex, Smiths Medical, Hythe, UK).
Immediately after tracheostomy, correct placement of the
tube was confirmed by bilateral auscultation of lungs,
measurement of end tidal CO,, tidal volume and chest
X-ray. Arterial blood gas was obtained at the end of the
procedure and all short-term and long-term changes in
clinical conditions were carefully monitored during and
following the procedure.

Patients in whom the tracheostomy tube was removed and
who survived 4 months after leaving hospital were assessed
regarding development of tracheal stenosis using a flexi-
ble fiberoptic broncoscope plus multi-slice CT scan (GE,
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USA). The CT scan device gathered 64 slices at 0.625 mm
and provided 3D images of the trachea.

Results

During the study period, 140 patients including 85 males
(mean age 33 years) and 55 females (mean age 45 years
(overall mean age 38 years) were enrolled in the study.
Median duration of tracheostomy was 9 weeks (range
5-19). A total of 54 patients died during hospitalization
due to the severity of the disorder. In the remaining 86
patients, decannulation was not possible in 54 cases since
they needed permanent or long-term mechanical ventila-
tion. These patients were then excluded from the study.
Furthermore, 8 and 4 died, respectively, one and three
months later, none of them were secondary to respiratory
disorders including tracheal stenosis. The remaining 20
patients were assessed regarding the presence of tracheal
stenosis. One tracheo-bronchial fistula was observed dur-
ing the first month of follow-up.

Transient tracheal stenosis developed in one patient
known to be suffering from myasthenia gravis and
needed mechanical ventilation for 4 months. The ste-
nosis was position-dependent and the trachea was ob-
structed when the patient rotated her neck to the right
(Fig. 1). Multi-slice CT scan imaging showed subglottic
stenosis in 17 cases (85%). Nine of 17 patients (53%)
suffered from subglottic stenosis with < 50% at the site
of tracheostomy tube insertion. Tracheal stenosis of
25-40% was found in 5 cases (25%). Internal deviation
of the lower tracheal ring was found in one patient that
was however symptom free. Tracheo-mediastinal fis-

Fig. 1. Subglottic stenosis (< 50%) after
percutaneous tracheostomy; clinical and ra-
diological feature (A, B).




Fig. 2. Clinical and radiological features (A,
B) 2 hours after decannulation: stoma closed
spontaneously in 24 hours without scarring
and surgical intervention.

tula was another complication which was observed in
one patient. The patient had advanced lung disease and
died 7 months later due to sepsis. Patients in whom the
tracheostomy tube had been removed within the first 3
weeks after tracheostomy did not present tracheal ste-
nosis (n = 3, 15%). Details are shown in Figure 2.
Using 64-slice CT scan, 9 of 20 patients evaluated had
subglottic stenosis with < 50% in the site of tracheostomy
tube insertion that had involved tracheal cartilage rings.
Tracheal stenosis was not found in the lower parts of the
trachea which might be related to cuff pressure or other
injuries (Fig. 3).

Discussion

Tracheal stenosis after tracheostomy can develop at mi-
croscopic and macroscopic levels. Although microscopic
stenosis occurs in almost all cases, clinically significant
macroscopic stenosis develops when the tracheal stenosis
is > 50% ''. Tracheal stenosis is the most serious long-
term complication of PCT and can be life threatening.
Surgical reconstruction of the tracheal stenosis is effec-
tive; however, in some cases subglottic stenosis develops
which requires greater surgical skills. Moreover, some
cases need lifelong intermittent dilation or permanent
tracheostomy. These facts indicate that early detection of
tracheal stenosis is essential in order to perform more ef-
fective interventions 2. The incidence of tracheal stenosis
does not appear to vary between the different techniques
of tracheostomy ®!". It has been suggested that puncturing
of the anterior wall of the tracheal and cartilage fractures
is probably responsible for the subglottic stenosis follow-
ing PCT ',

Subglottic stenosis following percutaneous tracheostomy

Fig. 3. 64-slice CT-scan showing a
== subglottic tracheal stenosis.

In our series, subglottic stenosis occurred in 17 cases (85%)
and tracheal stenosis was 25-40% in 5 cases (25%). Tra-
cheal stenosis of < 50% was found in 45% of all patients.
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These numbers are relatively similar to the study conducted
by Dollner et al. '8. These Authors reported clinically rele-
vant tracheal stenoses in one patient out of 38 patients stud-
ied following Griggs tracheostomy. Tracheal stenosis, less
than 25% without clinical symptoms, was found in 89.5%
(34/38) of the cases '8. However, the development of trache-
al stenosis, in our study, was much higher than the numbers
reported by other authors . In the study by Ciaglia and
Graniero ", of the 54 cases of decannulation, the Authors
reported 10-15% tracheal stenosis in 11, 25-50% stenosis
in 2 and > 50% stenoses in one. Asymptomatic stenosis was
observed in 10% of the cases studied. The difference may
be due to the different diagnostic modalities used.

There is controversy regarding the best modality for di-
agnosis of tracheal stenosis following tracheostomy !!.
However, it seems that the combination of fiberoptic
broncho-scopy and 64-slice CT scan used in our study is
an acceptable approach and was sufficiently accurate to
detect subglottic stenoses. The ideal duration of follow-
up for detecting tracheal stenosis after PCT has not yet
been well defined, though most of the Authors believe
that 3 months is adequate !' %, In our study, all patients
were followed up for 4 months and it is less likely that any
tracheal stenosis has been missed. However, the present
study had some limitations, the most important being the
small number of the patients studied.

In conclusion, the present study revealed that tracheal ste-
nosis occurs in the long-term which may be partly due to
tracheal cartilage damage. The stenosis is generally sub-
glottic in nature and is generally mild and not associated
with serious and/or life-threatening clinical manifesta-
tions. Early decannulation may play a protective role.
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