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Bilateral vocal cord immobility (BVFI) is a serious symp-
tom progressing with dyspnea and inspiratory stridor. 

BVFI can be seen after neck and mediastinal surgery, and it 
can also be observed in neurological diseases.[1, 2] The most 
important finding of BVFI is dyspnea, which generally does 
not lead to marked worsening of voice quality.[3] Surgical 
procedures have been always prioritized in the treatment of 
patients with BVFI. In the treatment of BVFI, three surgical 
procedures have been considered. The first one is tracheos-
tomy via bypassing larynx, the second one is dilatation of 
the laryngeal lumen (a static procedure), and the third one 
is restoration of the vocal cord innervation (a dynamic pro-
cedure). Although the first two procedures are frequently 
used, they do not improve voice quality. Dynamic proce-

dures completely preserve laryngeal anatomy and ensure 
re-innervation, with resultant marked improvement in voice 
quality; however, these methods are still experimental.[4]

Firstly, Ejnell and Tissel described laterofixation of vocal 
cords. This minimally invasive, static procedure is reversible 
and relatively simple and does not require postoperative 
tracheotomy.[5] Although a satisfactory laryngeal opening is 
achieved after laterofixation, with time as a result of loosen-
ing of sutures, rupture of tissues and pralopsus of laryngeal 
tissues and especially vocal bands into laryngeal lumen rest-
enosis can occur. In our previous study, the technique used 
was vocal and ventricular fold lateralization using crossing 
sutures with thyroplasty window in patients with BVFI.
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Abstract
Objectives: The aim of this study was to demonstrate a technique for vocal and ventricular fold lateralization in pa-
tients with bilateral vocal fold immobility (BVFI) using crossing sutures with the thyroplasty window technique. 
Methods: A total of 76 patients diagnosed with BVFI were operated on using this previously described technique 
involving vocal and ventricular fold lateralization using crossing sutures with a thyroplasty window between February 
2006 and April 2016.
Results: All of the patients displayed marked symptomatic Improvement in dyspnea. No patient experienced aspira-
tion postoperatively or during follow-up.
Conclusion: Vocal and ventricular fold lateralization using crossing sutures with the thyroplasty window technique 
is an effective procedure in the rehabilitation of BVFI.
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Surgical Technique
All operations were performed under general anesthesia, 
with endotracheal intubation. Key points in the application 
of the lateralization technique were the excision of a rect-
angular cartilage from the lamina of the thyroid cartilage 
(as described in type 1 thyroplasty) and the cross-stitching 
of the lateralization sutures as previously described. The 
steps of the technique were as follows. A horizontal skin in-
cision was made, extending 4 cm laterally from the midline 
on the side of lateralization and 1 cm laterally on the other 
side (Fig. 1a).

The strap muscles were retracted laterally and the thy-
rohyoid muscle was incised to expose the oblique line, 
thyroid notch, and lamina of the thyroid cartilage on the 
lateralization side. The posterior part of the lamina was 
held with a hook, while the thyroid cartilage was retracted 
to the opposite side. The piece of cartilage to be excised 
from the lamina of the thyroid cartilage was measured 
and marked (Fig. 1b). The dimensions of the excised piece 
of cartilage were approximately 0.7 cm in height and 1.5 
cm in length in males and 0.6 cm in height and 1.3 cm in 
length in females. The excision site was adjusted so that it 

was equivalent to the level of vocal and ventricular folds. 
The inferior border was approximately 0.5 cm superior to 
the inferior margin of the thyroid cartilage, and the anteri-
or border was approximately 0.5 cm posterior to the mid-
line of the thyroid cartilage. The posterior border extended 
maximally to the oblique line. The piece of cartilage was 
excised with the aid of a drill and an elevator, sparing the 
inner perichondrium. Four holes [(1) anteroinferior, (2) pos-
terosuperior, (3) anterosuperior, and (4) posteroinferior] 
were drilled superior and inferior to the defect (Fig. 2). To 
maintain the cross-stitching anterior of the vocal process, 
the anterior holes 1 and 3 were drilled 0.5 cm posterior to 
the anterior border of the defect, and the posterior holes 2 
and 4 were drilled just superior and inferior to the poste-
rior corners of the defect, just anterior to the oblique line. 
The endolaryngeal projections of the superior and inferior 
holes were adjusted superior and inferior to the ventricular 
fold, respectively. After endoscopic exposure of the larynx 
(Fig. 1d), the first suture (1-0 prolene) was inserted into hole 
1 from the outer to inner larynx by the guidance of an 18-G 
branule, and the suture was pulled out of the mouth (Fig. 
1e). Then, a Kirschner wire (0.7 mm diameter) was insert-
ed into hole 2 from the outer to inner larynx and pulled 

Figure 1. Steps of the surgical technique.
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out of the mouth. The free end of the Kirschner wire was 
bent back on itself to form a hoop, which allowed us to tie 
the suture thread. Then the suture was taken out from the 
endolarynx and pulled through hole 2 by the guidance of 
the Kirschner wire (Fig. 1f ). The second suture (1-0 prolene) 
was inserted into hole 3 and pulled through hole 4, as de-
scribed above. The excised cartilage was placed vertically 
on the defect, and the sutures were tied diagonally over 
this cartilage (Fig. 1g). The diagonal sutures were endo-
scopically controlled to cross each other just anterior to the 
vocal process (Figs. 1h, i).

Evaluation Parameters:

Medical Research Council (MRC) Dyspnea Scale:

Patients were asked about their perceived breathlessness 
and were classified into MRC dyspnea grades considering 
how they perceived their disability pre- and postoperative-
ly. The MRC dyspnea scale is a questionnaire that consists 
of five statements respecting  perceived breathlessness: 
grade 1, “I only get breathless with strenuous exercise”; 
grade 2, “I get shortness of breath when hurrying on the 
level or up a slight hill”; grade 3, “I walk slower than people 
of the same age on the level due to breathlessness or have 
to stop for breath when walking at my own pace on the 
level”; grade 4, “I stop for breath after walking 100 yards or 
after a few minutes on the level”; grade 5, “I am too breath-
less to leave the house.” Patients selected the grade suit-
able for them.[6]

Global Voice Quality:

Each patient was asked to give a rating of his or her voice 
using a five-point Likert-style scale of global voice qual-
ity (1=bad, 2=rather bad, 3=moderate, 4=rather good, 
5=good) in the pre- and postoperative periods.[7]

Secretion Severity Scale:

Patients were evaluated according to Secretion Severity 
Scale.[8] The scale score ranged from 0 (normal) to 3 (pool-
ing in laryngeal vestibule consistently). Level 1 indicated 
secretions evident in the vallecular space or pyriform sinus-
es. Any change from a level 1 rating to a level 3 rating over 
the observation period resulted in a classification of level 2 
(pooling in laryngeal vestibule transiently).

Cases
Of 76 patients, two were lost to follow-up and one died 
due to breast cancer. All patients had at least one-year fol-
low-up after surgical intervention. All patients reported 
marked symptomatic improvement in dyspnea after the 
procedure with the MRC dyspnea grade.

The voice quality of the patients worsened as expected; 
however, this difference did not reach a significant level. Al-
though voice therapy was recommended for all patients in 
our routine postoperative follow-up, all patients were suc-
cessfully extubated at the end of the procedure.

Transient microaspiration was noted in nine patients, which 
was resolved in one or two days. Aspiration in the postop-
erative period was level 1 according to the Secretion Sever-
ity Scale in five patients and level 2 in four patients. All pa-
tients were graded as level 0 on the second postoperative 
day. Postoperatively, swallowing on the side of the latero-
fixation was painful for all patients. However, this ceased 
after a week. No signs of inflammation or granulation were 
observed in either the larynx or the neck wound.

Discussion
In the early 1900s, the only treatment option for BVFI was 
tracheostomy. In 1922, Jackson described the unilateral 
excision of the true and false vocal folds, which led to im-
proved breathing and the possibility to decannulate some 
patients.[9] The drawback of the procedure was the very 
weak voice . Ten years later, Hoover et al. tried “submucous 
resection” of the vocal folds, but it led to scarring and vo-
cal stenosis, with severe dyspnea.[10] The first major break-
through was in 1939 when King, an orthopedic surgeon, 
introduced a function-restoring procedure that consisted 
of suturing the arytenoid cartilage to the omohyoid mus-
cle.[11] He suggested that the improved breathing was relat-
ed to a return of function of the vocal fold because of the 
contraction of the omohyoid muscle during inspiration. 
However, it was later found that the arytenoid became 
fixed in the lateral position. Kelly modified King’s technique 
by excising the arytenoid through a window in the thyroid 
cartilage and by placing a suture to lateralize the vocal fold.
[12] Ejnell et al.[13] reported a new surgical technique for BVFI 

Figure 2. Diagrammatic view of a defect on the lamina of thyroid 
cartilage in a male larynx, and the cross-stitching of sutures outside 
the larynx.
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in 1984. Their method used laterofixation of the vocal fold, 
with a thread looped around the fold. This procedure was 
simple, less invasive than previous methods, and required 
no tracheotomy. In addition, it is a reversible method.

 In our prior clinical experience with endoscopic suture lat-
eralization and other traditional techniques, we observed 
that a collapse of endolaryngeal surrounding soft tissues, 
leading to additional operations, occurred during long-
term follow-up. This phenomenon is consistent with Ber-
noulli’s pressure principle. According to Guerrier, one cause 
of arytenoidectomy failure is aspiration of the opposite 
fold toward the arytenoidectomized fold during inspira-
tion. Therefore, to widen the glottic space with ventricu-
loplasty, he aimed to  lateralize the ventricular and vocal 
folds together.[14] However, because muscle tonus of the 
ventricular folds is anatomically less than that of the vocal 
folds, prolapse of the ventricular folds to the endolarynx 
may occur. We acknowledged the effectiveness and reli-
ability of laterofixation techniques in treating BVFI in our 
clinic. Furthermore, beginning in 2006, we performed our 
modified laterofixation technique, which has been a stan-
dard choice for our surgical interventions.[15] In 2012, we 
reported long-term results of 17 patients treated with this 
technique.[16] In this technique, laterofixation of the vocal 
and ventricular folds could sufficiently relieve airway ob-
struction, without damaging the laryngeal soft tissues. An-
other goal of our technique was to accomplish permanent 
results. The free borders of the defect created on the lamina 
of thyroid cartilage gain elasticity during inward and out-
ward movements, owing to the partial loss of integrity and 
consequent firmness of the lamina. The vestibular and vo-
cal folds are fixed to the vertically placed excised cartilage 
with the intent of absorbing a significant portion of the 
vacuum effect on lateralized soft tissues with an elastic re-
sponse, instead of creating a net vectoral force opposite to 
the negative airflow pressure within the lumen. Our tech-
nique avoids the need for a tracheotomy in cases of bilater-
al abductor vocal fold immobility. In two of our cases, acute 
lateralization was performed and recovery of fold mobility 
was monitored without the need for tracheotomy. In cas-
es with recovery of vocal fold movements, the sutures can 
be removed through a 2-cm incision in the neck. With this 
new technique, a tracheotomy was not needed in any of 
our cases during lateralization or after surgery. The patients 
who had undergone emergency tracheotomy before the 
procedure were also decannulated successfully in our study.

Patients reported marked symptomatic improvement in 
dyspnea, without significant deterioration of voice quality. 
Aspiration in the postoperative period was level 1 accord-
ing to the Secretion Severity Scale in five patients and level 
2 in two patients. All patients were graded as level 0 on the 

second postoperative day. With respect to its advantages, 
our technique (1) eliminates the need for tracheotomy, (2) 
does not require excision of anatomic structures and is re-
versible, (3) affords a better quality of life, (4) is applicable 
with or without tracheotomy, (5) enables lateralization of 
the tissues surrounding the rima  as required, (6) avoids 
repeated operations, (7) allows reasonable phonation and 
sufficient respiration with a unilateral procedure, and (8) 
protects from possible tracheotomy complications. How-
ever, the technique has certain disadvantages such as the 
necessity of a 4–5 cm-long skin incision in the neck and 
the difficulties associated with approaching the vocal folds 
from outside the larynx.

Conclusion
Based on our long-term results, it can be concluded that 
vocal and ventricular fold lateralization using crossing su-
tures with the thyroplasty window technique is an effective 
and durable procedure in the rehabilitation of BVFI.
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