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Introduction: Several surgical procedures have been described for the treatment of respiratory distress secondary to
vocal fold immobility (VFI), but the contribution of posterior cordotomy (PC) to tracheostomy weaning or prevention
has not been studied in depth, particularly in the acute setting. The objective of this study was to show the effectiveness
of PC to relieve dyspnea, prevent the need for tracheostomy, and enable decannulation in patients with VFI. 
Methods: We conducted a retrospective study and reviewed the medical records of all patients whose dyspnea war-
ranted surgical intervention from January 2013 to January 2018. Data were retrieved on epidemiology, etiology, and
duration of VFI, tracheostomy dependence, success in decannulation from tracheostomy or respiratory relief, number
of procedures until decannulation, and complications. 
Results: Twelve suitable patients were identified of whom eleven had bilateral VFI and one had unilateral VFI. Five
were tracheostomy-dependent. Ten patients underwent unilateral PC, and two patients underwent bilateral PC. All the
patients experienced respiratory relief, eleven after a single PC and one after two PCs. All tracheostomy-dependent
patients were decannulated. The mean follow-up after PC was 24.55 months during which none of the patients required
a re-tracheostomy and three patients required revision of the PC. There were no surgical complications.
Postoperatively, eight patients (67%) experienced a breathy voice and three patients (25%) had dysphagia for fluids.
No patient had aspiration pneumonia. 
Conclusions:We conclude that PC is an easy, safe, and effective procedure for tracheostomy weaning and respiratory
relief in patients with VFI. A revision PC may be indicated in some patients. A breathy voice is to be expected, and a
few patients will experience dysphagia to fluids that may be addressed by instructing the patient to use a fluid thickener
and take small sips.  
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Introduction
Bilateral vocal fold immobility (VFI) is a serious disability,

and about 40% of patients with VFI will experience acute respira-
tory distress necessitating a tracheostomy [1]. Despite the fact that
most patients will eventually regain VF motion and experience
relief of their dyspnea, 19% of the patients will remain tracheosto-
my-dependent. Permanent tracheostomy is associated with a
decline in quality of life [2], and most patients with bilateral VFI
and dyspnea will prefer to avoid it if at all possible. 

Bilateral VFI may be due to either a neural injury, such as
bilateral recurrent laryngeal nerve palsy, or to a mechanical injury
to the posterior glottis, such as posterior glottic stenosis (PGS) that
prevents arytenoid motion and VF abduction. The most common
causes of bilateral vocal cord paralysis due to recurrent laryngeal
nerve injury are: surgical trauma (44%), malignancies in the neck
base of skull or upper mediastinum (17%), neurological disease
(12%) and idiopathic (12%) [1,3]. The most common iatrogenic
cause of bilateral VFI is total thyroidectomy, comprising 10.7-
78.6% of cases of bilateral VFI in various case series [4]. Causes
of posterior glottic stenosis included: iatrogenic trauma (55%),
idiopathic (18.5%), autoimmune (18.5%), and other traumas (8%)
[4]. Prolonged intubation is the leading cause (15%) of iatrogenic
VF fixation [1]. Interestingly, while the rate of iatrogenic post-thy-
roidectomy bilateral VFI has decreased in recent years, the rate of
bilateral VFI due to posterior glottic stenosis post-intubation or
prolonged mechanical ventilation (26.7-42.8%) has remained
steady and possibly even increased [4]. 

Various surgical procedures have been suggested to improve
dyspnea in patients with bilateral VFI, including tracheostomy,
arytenoidectomy (partial or complete, endoscopic or transcervi-
cal), cordopexy, and endoscopic posterior cordotomy (PC). These
methods allow for a passive increase in the posterior glottic space.
Laryngeal reinnervation and electrical laryngeal pacing of the par-
alyzed VFs are two techniques which aim to restore VF motion and
active abduction. They both attempt to regain movement of the
paralyzed VF and synchronize it with breathing, swallowing, and
speech. Reinnervation requires high levels of surgical training, it is
an invasive surgery, and recovery takes months. Electrical pacing,
on the other hand, is experimental, also requires a high level of sur-
gical training, and necessitates surgical instruments that are not
commonly available. Consequently, these two methods are not yet
suitable for immediate relief of dyspnea in patients with bilateral
VFI.

Endoscopic PC by means of  a CO2 laser was introduced by
Dennis and Kashimna [5]. They described the resection of a 4-mm
segment of the posterior aspect of the paralyzed VF from the vocal
process of the arytenoid anteriorly and laterally to the false VF in
the shape of the letter “C”. This resection enlarges the posterior
glottic gap by around 6 mm. PC is a simple procedure that is very
easy to perform, does not require sophisticated equipment, and,
most importantly, it provides instant relief of dyspnea in patients
with VFI. Moreover, it can be repeated if necessary. The major
downside is the permanent VF damage that may lead to dysphonia
and dysphagia and aspirations due to glottic insufficiency. 

The purpose of our study was to examine the efficacy and safe-
ty of PC to relieve dyspnea, prevent the need for a tracheostomy,
and enable decannulation in patients with VFI. 

Materials and Methods
This was a retrospective cohort study at Tel Aviv Sourasky

Medical Center, a tertiary referral center in Israel. The medical

records of all patients who underwent PC due to dyspnea from
January 2013 to January 2018 were reviewed. Data were retrieved
on epidemiology, etiology of VFI and its duration, tracheostomy
dependence, success in decannulation from tracheostomy or respi-
ratory relief, number of procedures until decannulation, complica-
tions associated with the procedure, post opertive voice evaluation
using the Grade, Roughness, Breathiness, Asthenia, Strain
(GRABS) [5]. scale and patients’ report on dysphagia and dyspho-
nia at the follow up visits. The data were collected on Excel files
and then underwent statistical analysis with SPSS. The study was
approved by the Institutional Helsinki Board (008-18-TLV). 

Posterior cordotomy technique
All PCs were done under general anesthesia. Patients were

ventilated through a 5-mm microlaryngeal endotracheal tube or
through an existing tracheostomy. They were administered intra-
venous steroids (dexamethasone) and antibiotics (cefazolin) before
the procedure. Direct laryngoscopy and suspension were per-
formed, and a microscope was used to visualize the glottis. A CO2
laser (Lumenis Sharplan 40c CO2 or Alma Pixel CO2) with micro-
manipulator in supra-pulse and continuous mode at 4-6 watts was
used to perform the PC. The PC cut was begun at the medial side
of the paralyzed VF anterior to the vocal process and continued lat-
erally through all the layers of the VF (mucosa, lamina propria, and
muscle) through the ventricle and the false VF until the inner
aspect of the thyroid cartilage. The intubated patients were extu-
bated at the end of the procedure. Tracheostomy-dependent
patients were weaned by gradually during the weeks following sur-
gery, downsizing the tracheostomy tube until closure of the tra-
cheostomy tube became feasible. The tracheostomy tube was then
removed under medical supervision. All patients were hospitalized
5-7 days posteoperatively at the otolaryngology department. After
discharge patients were followed at the otolaryngology outpatient
clinic at scheduled intervals beginning one month postoperatively.
Patients were instructed to approach the emergency department if
they experience worsening dyspnea.

Results
Between January 2013 and January 2018, 20 patients with res-

piratory distress due to impaired VF mobility presented at the
Voice and Swallowing Clinic at Tel Aviv Medical Center.  Seven
patients were tracheostomy-dependent, 10 reported respiratory dis-
tress which impaired their daily activities, and 3 reported minor
respiratory distress that did not impair their daily activities (Table
1). PC was offered to the 13 (e.g. patients who exhibited respirato-
ty distress or were tracheostomy dependent).  A PC was not offered
to patients who exhibited only mild respiratory distress (n=3) or to

Table 1. Etiology and extent of vocal fold immobility causing air-
way compromise.

Etiology                                          Unilateral                  Bilateral

Prolonged mechanical ventilation                                                                  6
causing posterior glottic stenosis                                                                   
Thyroidectomy                                                         4                                          4
Radiotherapy to the larynx                                                                               3
Heart surgery                                                          1                                           
Pemphigus vulgaris                                                                                            1
Idiopathic                                                                                                              1
Total                                                                           5                                         15
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patients (n=4) with contraindications to PC including a history of
recurrent aspirations (n=2), combined supraglottic and glottic
stenosis (n=1) or impaired pulmonary function (n=1). A total of 12
patients consented to PC and were included in the study (Table 2)
11 with bilateral VFI  and one with unilateral VFI. This single
patient with unilateral VFI exhibited dyspnea and restricted glottic
opening, despite only unilateral VFI. Five patients were tra-
cheostomy dependent wishing to wean from the tracheostomy. 

Ten patients underwent unilateral PC and two underwent bilat-
eral PC (Figure 1). Eleven patients underwent a PC once and
achieved adequate respiratory improvement and one patient
required revision of the PC (1 week later). Other glottic narrowing
pathologies were addressed during the PC: two patients underwent
incision of a posterior web, one patient underwent incision of an
anterior web and keel placement, and one patient underwent pos-
terior resection of an edematous contralateral false VF. No compli-
cations were noted during the PC. Five patients with impending
airway obstruction underwent PC as an urgent procedure due to
acute increasing respiratory distress and in order to avoid an urgent
tracheostomy. All patients in this group had a history of long-term
VFI with progressive dyspnea that eventually required urgent sur-
gical intervention due to increased airway compromise. All five
patients chose to undergo a PC over a tracheostomy. The etiologies
for VFI in this group were thyroidectomy, Charcot-Marie-Tooth
disease, prolonged intubation, and radiotherapy to the larynx. All
patients experienced relief of their respiratory distress, and the five
patients who were tracheostomy-dependent were successfully
decannulated. Time to decannulation ranged between 1-11 months
(mean 6 months). 

The patients were followed up for 24.55 ± 19.20 months (range
2-56 months). Three patients required a revision PC during the fol-
low up period. One had PGS and experienced recurrent episodes of
stridor, which were attributed to re-stenosis of the posterior glottis,
during the 3 months following the PC. He underwent revision of
the PC 3 months after the first one and was dyspnea free at the last
follow up 53 months later. A second patient had dyspnea that
impaired her daily activity due to bilateral VFP post total thyroidec-
tomy. She underwent PC and her dyspnea was releaved. Her dysp-
nea recurred 32 months post initial PC. She underwent a second PC
and was dyspnea free at the last follow up 5 months later. The third
patient was tracheostomy dependent due to bilateral VFI after total
thyroidectomy. She underwent unilateral PC and was decannulated.
Three years after the  initial PC she developed progressive dyspnea
due to closure of the PC. She then underwent a second PC, which

relieved her dyspnea for 2 months, after which it recurred. She
underwent a third PC in combination with suture lateralization of
one VF, and she was symptom free for 16 months. In this patient
suture lateralization was chosen over bilateral PC since she had
slight movement of the contralateral arytenoid and to keep one side
of the laryngeal anatomy intact for future possible reinnervation
procedures. Fifteen months after the the third PC and unilateral
suture lateralization her dyspnea recurred and she underwent endo-
scopic partial arytenoidectomy and revision of the suture lateraliza-
tion. She was dyspnea-free at the last follow up 3 months later. One
patient with PGS who was successfully decannulated suffered car-
diac arrest due to hypoglycemia 11 months following decannula-
tion: he was resuscitated, intubated, and later re-tracheostomized.
All 12 patients were satisfied by the respiratory relief that had been
provided by the PC, and they all resumed a per-oral diet. We did not
find any difference in relief of respiratory distress after PC, inde-
pendent of the etiology of VFI (paralysis or fixation). Three
patients (25%) reported cough during fluid intake, and they were
instructed to use a fluid thickener and take small sips. None of the
patients experienced aspiration pneumonia. Eight patients (67%)
reported a breathy voice. The average postoperative Grade,
Roughness, Breathiness, Asthenia, Strain (GRABS) scale [5,6] was
G1.75R1.37A1.28B1.87S1, indicating an average voice quality.

Table 2. Characteristics of the posterior cordotomy patient 
population.

Number of patients                                                                                     12
Male sex (%)                                                                                            8 (66)
Mean age, years (SD)                                                                          57.6 (20)
History of tobacco use (%)                                                                   5 (42)
Bilateral VFI (%)                                                                                     11 (92)
PGS (%)                                                                                                     6 (50)
Etiology of dyspnea
     VFI after thyroidectomy                                                                        5
     VFI due to Charcot-Marie-Tooth disease                                          1
     PGS after prolonged mechanical ventilation                                    5
     PGS after radiotherapy to the larynx                                                 1
Tracheostomy dependency (%)                                                           5 (42)
     Duration range, years (mean)                                                     1-10 (5.5)
SD, standard deviation; PGS, posterior glottic stenosis; VFI, vocal fold immobility.

Figure 1. a) Image of the glottis of a patient with bilateral vocal fold immobility in maximal inspirium. b) Same patient after right pos-
terior cordotomy. c) same patient after revision right posterior cordotomy and suture lateralization.

MRM_01 original.qxp_Hrev_master  02/04/20  08:40  Pagina 28

Non
-co

mmerc
ial

 us
e o

nly



Multidisciplinary Respiratory Medicine 2020; 15:35 - N.N. Carmel-Neiderman et al.

Discussion
A PC is a procedure with many advantages. It is quick and tech-

nically simple to perform, it produces immediate relief of dyspnea,
and it has a low risk of complications. If needed, re-PC can be per-
formed to further alleviate the dyspnea [7]. All patients of our study
had a positive outcome with regard to relieving their respiratory dis-
tress. We also achieved complete decannulation among all the
patients who were tracheostomy-dependent, and only two patients
required a second PC. One patient required re-tracheostomy after an
episode of recurrent prolonged mechanical ventilation. Our rate of
decannulation (100%) was similar to that reported by others (83-
100%) [9-11] although our cohort included 42% of tracheostomy-
dependent patients. In other series [9-11] the rate of tracheostomy
dependent patients ranged from 7.6% to 57.1%.

The classic approach to impending airway obstruction in
patients with VFI is an urgent tracheostomy. We showed that a PC
may replace a tracheostomy, which many patients prefer to avoid,
in the setting of impending airway in patients with long-standing
VFI. Five of our study patients with impending airway obstruction
underwent PC as an urgent procedure due to acute respiratory dis-
tress and to avoid undergoing an urgent tracheostomy. 

One disadvantage of PC is that voice quality is not always
ideal due to a posterior glottis gap created by the procedure. Most
our patients reported a breathy voice postoperatively, and the aver-
age GRABS score reflected G1.75R1.37A1.28B1.87S1, indicating
an average voice quality. However, when asked on clinic visits
about their voice quality, overall, the patients were satisfied by the
surgical results, possibly because their preoperative voice quality
was already impaired and did not worsen to an extent that influ-
enced their judgment. We did not have sufficient preoperative data
on voice quality for comparison as 41.2% (n=5) of the patients
were hospitalized and treated urgently. Hillel et al. reported that a
PC may even improve voice quality in patients with bilateral vocal
cord paralysis [12]. Another disadvantage of a PC is the risk of
aspiration pneumonia due to the posterior glottis gap [10]. None of
our patients had history of aspiration pneumonia postoperatively
despite the fact that three of them reported cough on fluid intake.
A PC may scar over time and a recurrent glottic narrowing can
develop and cause a recurrent airway compromise. This may be
addressed by revision of the PC or by other glottis-widening pro-
cedures, such as suture lateralization, arytenoidectomy, or proceed-
ing with a tracheostomy. The rate of revision of the PC varies in
published series and ranges between 6-25% [3,4,7-13].Only three
of our patients required revision PC due to re-stenosis, and one of
them eventually also required suture lateralization and partial arry-
tenoidectomy in order to relieve her dyspnea. In 5 patients VFI was
only a part of the etiology of dyspnea. In this subset of patients
other glottic narrowing pathologies (e.g., posterior web, anterior
web, edematouse false vocal fold) were surgically addressed
simultaneously with PC for VFI in order to achieve a wide glottic
inlet. In these patients the respiratory relief should be contributed
to the combination of PC and other glottic-widening procedures.

In conclusion, a PC is an easy, safe, and effective procedure for

tracheostomy weaning and respiratory relief in patients with VFI.
A revision PC may be indicated in some patients. A breathy voice
should be expected, and a few patients will experience dysphagia
to fluids that may be addressed by instructing the patient to use a
fluid thickener and take small sips.  
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