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ABSTRACT

Subglottic bridge stenosis (SgBS) after long-term intubation, followed by tracheostomy, which separatesthe
subglotticlumen into an anterior and posterior channelspresentsararity. If not diagnosed it could lead toim-
pairment of the breathing and can be mistaken for bilateral vocal fold paralysis. MATERIAL AND
METHODS: A prospective study of the value of transstomal endoscopy with angulated endoscopesto detect
subglotticlesionsin patients, subjected to tracheostomy after being intubated through thelarynx asaroutine
examination before decannulation. Rigid angulated endoscopes of the Hopkinstype with 70° and 90° degr ees
wer e used for retrograde transstomal laryngoscopy. RESULTS: Examined wer e 23 consecutive patients (17
male, 6 female, aged 55,4 +14 years), which had initially transoral intubation for assisted mechanical ventila-
tion, which later was changed to tracheostomy. In 19/23 (82,6%) of the patientsthe endoscopic examinations
revealed no pathology. In 3/23 (13,4%) transor al laryngoscopy showed immobilevocal folds. The supplemen-
tary retrogradetransstomal laryngoscopy allowed to differ entiate between SgBS (two cases; 8,7%) and vocal
fold paralysis (one case;, 4,3%). The two cases with SgBS were successfully treated using an endoscopic
microlaryngeal technique. CONCL USION: SgBS are hard to be noticed with standard transoral/transnasal
laryngeal endoscopopy. The clinical constellation of long-term transoral intubation, followed by
tracheostomy seemsto be predisposing for theformation of SgBS. Ther etrogradetransstomal laryngocopy is
alow resour ce consuming method, which can be used even in unconsciouspatients, which do not cooper atefor
the examination. It allows for optimal examination of the subglottis, the stoma and the trachea before
decannulation.
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INTRODUCTION

Prolonged intubation is a recognized risk factor for laryn-
gedl and trached stenosis(3,6). The variety of locdization,
morphologica types and grades of stenosis is huge
Subglottic bridge-like stenosis are thought to be a rarity
with only few reported cases in the literature (1,2,4,7). In
this morphologic type there is a fibrous bridge covered by
epithelium, which separates the subglottic lumen into two
channels (anterior and posterior). Such bridgesmay remain
clinicaly slent with no sgns of impaired respiratory or
phonatory function of the larynx (4,7), or they can cause

dysphonia and/or dyspnea and present on laryngoscopy as
bilateral vocd fold immobility.
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MATERIAL AND METHODS

This is a prospective sudy on the vaue of transstoma en-
doscopy to detect subglottic lesonsin patients, subjected to
tracheogtomy after being intubated through the larynx in the
context of long term mechanica verttilation. Examined were
23 consecutive patients (17 mde, 6 femde, aged 55,4+14
years), which had initidly transord intubation for assisted
mechanicd vertilation, which later was changed to
tracheostomy. Thee patients were from the Intensve
respiratoty department and the Department for intensive care
and anesthesiology at the Sveta Marina Universty hospital
in Vana The average time of ventilaion with transord
intubation before tracheogtomy was 7,6 +2,4 days The tra
cheotomies were performed in astandard way in the operat-
ing theater in generd anesthesa We used the standard gp-
proach through ahorizontal skinincison, blunt dissection of
the pretrached soft tissuesdong thelineadba, section of the
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isghmus of the thyroid gland, opening of the trachea with a
horizonta incision between two cartilages and cregtion of a
plagtic channel by gpproximating the skin to themucosawith
nonresorbable sutures. Cuffed trached cannulas were in-
serted through the soma and respiration was continued via
this new arway. The presented 23 pdients survived till
weaning from ventilation. Afterwards the cuffed cannulas
were changed to plane uncuffed fenestrated ones. Before
decannultion dl patients were examined endoscopicaly
with afibroendoscope through the natura airways. Comple-
mentary we performed transstomd retrograde endoscopy of
the subglattic structures of the larynx and tracheoscopy to-
wards the carina. The examination was performed during
routine canulachange at the bedside or in the ambul atory of -
fice. A rigid 4 mm 70° endoscope (Karl Storz, Tuttlingen,
Germany) was introduced through the soma with no loca
anesthesia Firg the subglattic space dove the soma was
examined (Fgure 1). Then the endoscope was rotaied
180 degrees and the trachea and carina were visudized be-
low the goma (Figure 2). The findings of the sandard and
transora endoscopies were compared.

.e,;?
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Fig. 1. Retrograde transstomal layngoscopy with a 70°
endoscope.

Fig. 2: Transstomal tracheobronchoscopy with a 70°
endoscope.
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RESULTS

In 19/23 (82,6%) of the patients the endoscopic examina
tions reveded no pathology. In 3/23 (13,4%) transord
laryngoscopy showed immobile voca folds The supple-
mentary retrograde transstoma endoscopy alowed to dif-
ferentiate between subglottic bridge-stenosis (two of these
cases, 8,7%) and with vocd fold pardyss (one case
4,3%). During the fdlow-up in this lag patient
reinnervation occurred.

Fig. 3: Subglottoc bridge-stenosis. A fibrous bridge
covered by epithelium separates the subglottic lumen
into two channels (Anterior and Posterior). View
through the tracheostoma with a 70° endoscope.

e,

Fig. 4: Late postoperative result after endoscopic
resection and stenting of the bridge-stenosis. Anterior
and Posterior parts of the larynx. View through the
tracheostoma with a 70° endoscope.
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In 1/23 case (4,3%) circular subglottic stenosis was found,
attributable to injury of the cricoid cartilage by a to high
tracheostomy. Case report: A 38-year-old male patient was
subjected to long-term ventilation for respiratory failure af-
ter exacerbation of COPD. Initidly this was performed
with transord intubation, replaced onthe 6 day for trache-
otomy. Five months after weaning from the respirator and
improvement of the genera condition the patient was il
with a tracheotomy for what was believed to be bilatera
vocal fold immobility. Transstoma endoscopy with arigid
angulated endoscope (70°) revealed subglottic bridge ste-
nosis to be the underlying cause (Figure 3). After transord
resection and short term senting the mucosa of the
subglottished ed uneventfully (Figure4). VVocd fold move-
ment regppeared on the right Sde. The left voca fold re-
mained till. The patient was able to breeth through the nat-
ura upper airways and later was decannulated.

DISCUSSION

In many intensive care units theinitia transora intubation
isroutingly followed by tracheotomy for long term ventila:
tion. Inthisclinica pattern the endoscopic evauation of the
larynx after the switch to tracheostoma is often neglected
(4). The subglottic space represents a preddection ste for
larynged injury because of its specific anatomy. Theinner
surface of the posterior cricoid laminais not aflat plate, but
undergoes a marked change in configuration. Just below
theglottisit conssts of two laterd platesjoined a an angle,
whereass a the levd of the cricothyroid joint it is
ring-shaped (8). Thus the ruling diameter of the adult la-
rynx isthe upper part of the cricoid ring and not the glottis
(9). The higher part of the cricoid lamina and covering soft
tissues have to tolerate the highest pressures by a trached
tubus within the subglottic space (8).

After the switch to tracheostomy, the heding in the
subglottisbeginsin amilieu deprived of normd ventilatoin
and clearance and full with secretions, blood and inevitably
affected by bacteria colonization (5). Thismay leed toim-
proper scaring and explain the formation of tissue bridges.
So far the patients breathes through the canulathese bridges
remain uneventful.

Retrograde transstomd laryngoscopy showed to be avery
easy to perform examination, which gives very good over-
view of the subglottic space and trachea. We tested three
endoscopes- 90°, 70° and aflexible one. The 70° showed to
be the most appropriate one. The examination takes only
few seconds and can be performed in short apnea during
the change of the canulain ventilated patients. In spontane-
oudy bregthing patients it causes no extra discomfort. The
method alows observation of the mucosal lining, airway
patency and vocd fold mobility. Retrograde transstomd
laryngoscopy complements well the stlandard transora/
transnasd laryngoscopy. For the transord endoscopy we
did not use any locd anesthesia. The examination does not

cause any excess discomfort for the patient than the change
of the cannulaitself. In conscious patientswe asked them to
try speaking and thus examined the voca fold mohility, as
well asthe competence of thelarynx to close and effectuate
its protective function.

CONCLUSIONS

In the tracheostomy period postintubational larynged inju-
ries tend to undergo impaired hedling which can result in
subglottic stenosis of different types. Bridge stenosisis a
peculiar type, which is probably related to ova rather than
round cross-section of the lumen at the cricod cartilage.
Transstomd retrograde laryngoscopy and tracheoscopy
with 70° angulated rigid endoscope could be very helpful in
diagnosing such conditions. Being minimaly time and re-
sources consuming it could be introduced as a routine
screening method in al patients with a switch from
intubation to tracheostomy.
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