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Introduction
The normal human larynx has three major functions: phonation, 

breathing and airway protection. The voice is not essential for survival 
and sometimes could be compromised in an effort to preserve the 
airway and prevent aspiration [1]. Chronic repetitive broncho-
aspiration is a serious consequence of the nonfunctional larynx, 
with increased morbidity and mortality. The treatment of aspiration 
comprises; conservative management and surgical procedures which 
can be divided into adjuvant and definitive procedures [2]. The 
adjuvant procedures include tracheotomy, cricopharyngeal myotomy 
[3], laryngeal suspension, cricoid resection [4] and various vocal fold 
medializations.

When the adjuvant procedures fail to manage the aspiration and 
the patient presents intractable life-threatening aspiration, procedures 
that are more definitive should be applied. These consist of various 
techniques for blocking or separating the larynx and the trachea; they 
include laryngeal stenting, glottic and supraglottic laryngeal closure [5].

Total laryngectomy and tracheal diversion are the most definitive 
performed procedures to manage patients with nonfunctional larynx 
and chronic aspiration. Pharyngocutaneous fistula (PCF) represents 
the most common and troublesome postoperative complication with 
an incidence rate in the literature ranging from 5% to 65% [6].

We report a case of nonfunctional larynx-induced chronic 
aspiration complicated by bilateral lingual paralysis. Multiple 
procedures to manage the aspiration were undertaken without 
success. Extra-mucosal laryngectomy was performed in order to 
maximize conservation of the mucosa. The surgical procedure and 
clinical outcomes are presented here. 

Case presentation
A 54-year-old, female Caucasian was diagnosed in 2008 for 

squamous cell carcinoma of the supraglottic larynx and unilateral 
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left sided vocal fold immobility, initially staged as cT3cN1cM0. She 
underwent chemo-radiotherapy (total dose of 70 Gy combined with 3 
cycles of Cisplatin 100mg/m²). Her medical background did not reveal 
any other problems. The clinical and radiological follow-up showed 
a total remission without evidence of recurrence of her oncological 
disease.

She presented three years later, in 2011, with acute dyspnea and 
inspiratory stridor. The fibro-endoscopic examination of the larynx 
showed a paralysis of the vocal fold on the right side in addition to the 
paralysis of the left vocal fold already present. This bilateral paralysis of 
the vocal folds in a para-median position induced significant narrowing 
of the larynx airway. There was no evidence of tumor recurrence. An 
emergency tracheotomy was performed. The etiology of the paralysis 
of the right vocal fold on the opposite side of the primary laryngeal 
tumor was considered as radiation-induced recurrent nerve paralysis. 
In a second step, a unilateral arytenoidectomy combined with posterior 
cordectomy on the right vocal fold was performed with closure of the 
tracheostomy. The follow-up showed no recurrence of acute dyspnea 
but exercise-induced difficulties in breathing combined with swallowing 
disorders and aspiration were present.

Thereafter, in 2012, she developed a unilateral paralysis of the 
tongue on the left-hand side which worsened the swallowing issues 
rendering the situation quite critical. This was followed in 2014, by 
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the paralysis of the remaining right-hand side of the tongue. The oral 
ingestion became impossible and the patient was feeding exclusively 
through a gastrostomy tube. 

The follow-up showed a deterioration of the chronic aspiration 
with, in 2017, the occurrence of bilateral pneumonia complicated by 
sepsis requiring intensive care management with antibiotic therapy. 
The oncological outcomes continued to show absence of recurrence or 
distant metastasis.

Due to the persistence and pejoration of chronic aspiration with 
the incidence of complicated pneumonia, inability of oral ingestion and 
failure of all the therapies applied to manage this situation, the decision 
to perform a total laryngectomy as a definitive procedure was taken. 
In order to reduce as much as possible the incidence of post-operative 
fistula, an extra-mucosal laryngectomy was performed. The principal of 
this new surgical procedure is to conserve the totality of the pharyngeal 
mucosa and avoid any opening of the hypopharyngeal tube.

The procedure was performed by a trans-cervical approach. The 
skin incision (4 cm in length) was performed at the level of the crico-
thyroid membrane (Figure1a), followed by sub-cutaneous dissection 
and spacing of the underlying muscles. The pre-laryngeal musculature 
is incised on the medial line and lifted down to the first tracheal ring 
inferiorly and up superiorly, to opposite to the crico-thyroid membrane. 
The larynx is thus exposed (Figure1b). Tracheostomy was performed at 
the level of the second tracheal ring.

The extra-mucosal laryngectomy begins with detachment of the 
external perichondrial thyroid wings to the posterior edge, followed by 
median thyrotomy without opening the laryngeal mucosa. Detachment 
of the posterior surface of the thyroid cartilage at the level of its 
posterior edge. The upper and lower thyroid processes were sectioned 
at their base and left in place. The thyroid wings were removed (Figures 
1c and 1d). The cricoid ring was sectioned anteriorly and then retracted 
up to expose the posterior surface, in order to detach progressively the 
hypopharyngeal mucosa at the level of the superior edge of the cricoid 
cartilage. The cricoid cartilage was totally removed and the remaining 
arytenoid was left untouched (Figure 2a). Thus, one obtained a 
laryngeal.

Mucosal ring which was then sutured at the level of both ventricular 
bands in 2 layers using resorbable sutures (maxon 4/0 and vicryl 4/0 
slow resorption) (Figures 2b and 2c). An aspirating drain is placed, and 
the skin was closed classically (Figure 2d).

 The post-operative care was simple, without complications. The 
drain was removed 2 days later, and feeding was continued by the 
gastrostomy tube. The patient was discharged 5 days after the surgery.

Three weeks post-operatively, the patient developed a 
dermohypodermitis near the cervical scar, successfully treated by local 
antibiotic ointment. She benefited from physiotherapy swallowing 
sessions with progressive introduction of oral feeding, starting initially 
with liquids at three weeks post-operatively. Six months later, the 
patient was able to eat chopped and even small pieces of solids foods. 
Fibro-endoscopic examination showed good healing of the pharyngeal 
mucosa with mild narrowing of the lumen.

The follow-up at 10 months showed progressive and continued 
subjective improvement of oral feeding. 

Figure 1. a: skin incision at the level of the crico-thyroid membrane, b: exposure of the 
laryngeal cartilages, c: removing of the right thyroid wing, d. removing of the left thyroid 
wing

 Figure 2.  a: removing of the cricoid cartilage, b: exposure of the laryngeal mucosal tube, 
c: sutures of the laryngeal mucosal tube, d: skin sutures and closure of the cervical wound

Discussion
Aspiration can occur in patients with various pathological 

processes. It is very important to determine the underlying etiology 
as this directs the treatment options. Several studies have shown the 
degradation of laryngeal functions after chemo-radiotherapy, especially 
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swallowing. It results in a decrease in larynx elevation, retraction of the 
base of the tongue, and pharyngeal contraction [7,8].

Multiple surgical procedures have been described to treat aspiration 
problems with the aim of reducing the risk of postoperative fistula. 
Tracheal diversion has the advantage of leaving the larynx in place, 
resulting in a lower risk of complication [9]. This procedure is surgically 
difficult due to the terrain (post-radiation neck) and the quality of the 
trachea in cases of previous tracheotomy.

Dulguerov et al. reported the Open Maximum Mucosa-Sparing 
Functional Total Laryngectomy with a fistula rate of 10%. The main 
principals of the extra-mucosal laryngectomy as described above are 
the absence of opening of the hypopharynx with total conservation 
of the mucosa and the closure of the laryngeal tube obtained. This 
allows an important decrease in the incidence of fistulas. The surgical 
procedure is simple and carries a lot of advantages in term of post-
operative care; short period of hospitalization, possibility of starting 
swallowing rehabilitation quite quickly and especially the absence of 
post-operative fistula or other serious complications. 

Our patient presented progressive bilateral recurrent and 
hypoglossal nerves paralysis after undergoing radiotherapy and this 
situation could be typically compatible with a Tapia syndrome. The 
follow-up at 10 months showed the absence of fistula formation and 
improvement in oral ingestion. Regarding the voice, the patient refused 
our proposition for phonatory prosthesis. She preferred to follow 
speech therapy (esophageal voice). 

Conclusion
1. Radiation-induced nonfunctional larynx and chronic aspiration is 

problematic with an important impact on the prognosis and the 
quality of life.

2. Total laryngectomy as a definitive surgical procedure caries the risk 
of fistula, especially in irradiated necks. 

3. Extra-mucosal laryngectomy allows total conservation of the 
pharyngeal mucosa where the main advantage is to reduce the 
incidence of fistula.

4. The surgical procedure is simple, rapid to perform, without 
complications and caries no risk of post-operative fistula.

5. This technique is a good option to treat successfully repetitive 
aspirations.
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