Acta Clin Croat 2025; 64:726-734

doi: 10.20471/acc.2025.64.04.09

Original Scientific Paper

poee

SURGICAL TREATMENT OF BILATERAL VOCAL FOLD

PARALYSIS: A 13-YEAR EXPERIENCE

Ana Dani¢ Hadzibegovi¢!?, Ika Gugi¢ Radivojkovi¢' and Marin Gudelj?

Zagreb University Hospital Center, Department of Otorhinolaryngology and Head and Neck Surgery,

Zagreb, Croatia;
*University Josip Juraj Strossmayer, Faculty of Dental Medicine and Health, Osijek, Croatia
*Student, University of Zagreb, School of Medicine, Zagreb, Croatia

SUMMARY - This retrospective study reviewed our 13-year experience in surgical treatment of 19
adults with bilateral vocal fold paralysis (BVFP). Symptoms, etiology and surgical methods were ana-
lyzed and compared with current medical literature. The primary complaint in all patients was dyspnea.
Dysphonia was present in 58% and dysphagia in 32% of patients. The most common cause of BVFP was
thyroidectomy, followed by unknown etiology, stroke and lung cancer, and isolated cases of polytrauma,
neck abscess, and bilateral carotid artery operation. Tracheotomy as primary surgical intervention was
performed in 58% and transoral endolaryngeal procedure in 42% of patients. Among tracheotomized
patients, 64% of them underwent transoral endolaryngeal surgical procedure and 55% were decannulat-
ed. The most frequent endolaryngeal surgical procedure was subtotal arytenoidectomy (47%), followed
by cordectomy and posterior cordotomy. Twenty-six percent of patients were surgically treated more
than once. Objective respiratory, phonatory and swallowing evaluation was not performed routinely. The
overall clinical features and surgical treatment of BVFP were in accordance with medical literature. Due
to a relatively small number of cases in general population and the lack of comparative studies based on
algorithmic approach, there is no clear evidence that one surgical technique is functionally superior to
the other.
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Introduction

Bilateral vocal fold paralysis (BVFP) refers to the
neurological causes of bilateral vocal fold immobility
caused by reduced or absent function of the vagal
nerve or its distal branch, the recurrent laryngeal nerve
(RLN). It should be clearly distinguished from paresis
since the function, prognosis and treatment greatly dif-
ter. Paralysis is total interruption of nerve impulse, re-
sulting in no movement; paresis is partial interruption
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of nerve impulse, resulting in weak or abnormal mo-
tion of laryngeal muscles?. Iatrogenic injury of bilateral

RLN during thyroidectomy has been proven to be the
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most common underlying cause of BVFP**¢. BVFP is
a rare but life-threatening condition that causes signif-
icant airway narrowing at the glottis level. BVFP can
result in acute respiratory distress necessitating urgent
airway intervention, or dyspnea can develop gradually
after many years. While the main symptom is dyspnea,
the severity of dysphagia and dysphonia may vary'>.

Depending on the cause of paralysis and location
of nerve injury, as well as patient age, nutrition and
comorbidities such as diabetes, some patients can ex-
perience gradual recovery with synkinetic reinnerva-
tion or recovery of purposeful vocal fold motion over a
period of several months’. There is a scarcity of data on
the spontaneous vocal recovery from unilateral vocal
fold paralysis, and even less for BVFP. The authors of
the first evidence-based projection model for the wait
time for recoverable vocal fold paralysis recommended
that by 9 months, with the probability of recovery less
than 5%, it would be reasonable to pursue long-term
interventions’.

The primary goal of treatment for BVFP is to se-
cure airway. Depending on the time elapsed from the
BVEFP onset, there are temporary/reversible or perma-
nent treatment approaches. The most common early
reversible surgical intervention is tracheotomy. Vocal
fold laterofixation is a simple and temporary treatment
of early bilateral vocal fold paresis. Arytenoidectomy
and cordotomy are the most common permanent
endolaryngeal procedures®’. Surgical methods of
widening the posterior part of vocal fissure are the
standard way of treatment for BVFP. By using these
surgical techniques, otorhinolaryngologists should
establish balance between ventilation and preservation
of the laryngeal vocal and protective function®’. Other
therapies that have been used with a varying success
include reinnervation techniques and botulinum
toxin injections into the vocal fold adductors. Recent
studies have focused on neuromodulation, laryngeal
pacing, gene therapy, and stem cell therapy. These new
technologies intend to avoid damage to the laryngeal
voicing mechanism and to restore some physiological
movement of the affected vocal folds®™.

Currently, there is no clear evidence that one sur-
gical technique is functionally superior to the other,
due to a relatively small number of cases in general
population and the lack of comparative studies based
on standardized algorithmic approach protocols®.
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We present our 13-year experience in surgical

treatment of BVEFP.

Materials and Methods

This retrospective study included all patients sur-
gically treated for BVFP from 2007 until 2020 at the
Department of Otorhinolaryngology and Head and
Neck Surgery, Zagreb University Hospital Center.
Patient data were collected from hospital information
system and included patient age and sex, etiology of
vocal fold paralysis, symptoms, time elapsed from
BVFP diagnosis to surgical treatment, primary surgi-
cal treatment, and number and type of reoperations.
Patients with BVFP treated with other than surgical
methods were not included in the study. Data analy-
sis included only descriptive statistical methods, with
continuous variables presented as median and range,
and categorical variables as percentages.

Results

During a 13-year period, 19 patients were surgi-
cally treated for BVFP at the Department of Otorhi-
nolaryngology and Head and Neck Surgery, Zagreb
University Hospital Center. Median patient age at
first surgical treatment was 62.5 (range 36-75) years.
There were 11/19 (58%) female and 8/19 (42%) male
patients.

Thyroidectomy was the most common cause of
BVFP, recorded in 10/19 (52%) patients, followed by
stroke and metastatic lung cancer in 2/19 (11%) pa-
tients. In addition, the etiology of BVFP was unknown
in 2/19 (11%) patients. Another 3 patients had BVFP
due to polytrauma, neck abscess or bilateral carotid
artery operation (Fig.1).

In all patients surgically treated for BVFP, the
primary complaint was dyspnea that included stridor,
intolerance of supine position, and aggravation of
symptoms during even slight physical exertion. Dys-
phonia was the presenting complaint in 11/19 (58%)
and dysphagia in 6/19 (32%) patients. Objective res-
piratory, swallowing and phonatory evaluations and
self-evaluation questionnaires were not performed
routinely either preoperatively or postoperatively.
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Fig. 1. Etiology of bilateral vocal fold paralysis.
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Fig. 2, Distribution of primary surgical interventions for treatment of bilateral vocal fold paralysis.

At the time of presentation, the severity of dyspnea
differed among patients. In 4/19 (21%) patients, severe
dyspnea developed immediately after thyroidectomy,
and patients underwent emergency tracheostomy. In
5/19 (26%) patients, severe dyspnea developed 10 and
more years after BVFP diagnosis.
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Tracheotomy as primary surgical intervention was
performed in 11/19 (58%) and transoral endolaryngeal
surgery in 8/19 (42%) patients (Fig. 2). Out of 11 tra-
cheotomized patients, 7/11 (64%) patients underwent
transoral endolaryngeal surgical procedure, 6/11 (55%)
patients were decannulated, 2/11 (18%) patients died

Acta Clin Croat, Vol 64, No 4, 2025



A. Dani¢ Hadzibegovié et al.

posterior
cordotomy
|_ 27%
cordectomy

Surgery of bilateral vocal fold paralysis in adults

subtotal
arytenoidectomy

Fig. 3. Distribution of transoral endolaryngeal surgical interventions for treatment of bilateral vocal fold paralysis.

several months after tracheotomy, and 3/11 (27%) pa-
tients did not meet the criteria for decannulation even
after endolaryngeal procedures.

The most frequent endolaryngeal surgical proce-
dures were subtotal arytenoidectomy, performed in
9/15 (47%) patients, followed by cordectomy and pos-
terior cordotomy (Fig. 3). Although different surgeons
performed endolaryngeal procedures, they did not
combine surgical procedures during the first endola-
ryngeal treatment in order to gain airway competency
and to preserve protective and phonation laryngeal
function as much as possible. All permanent transoral
endoscopic laryngeal procedures were performed using
carbon dioxide (CO2) laser wia the micromanipulator
in intubated patients under general anesthesia.

Median time from the onset of paralysis to trache-
otomy was 2 (range 1-60) days, and median time from
the onset of paralysis to permanent transoral endola-
ryngeal procedure was 9 (range 6-180) months.

Postoperative antibiotics and proton pump inhib-
itor were not administered routinely. In 5/19 (26%)
patients, transoral endolaryngeal procedure was per-
formed more than once. Two patients with BVFP due
to thyroidectomy underwent ipsilateral cordectomy af-
ter subtotal arytenoidectomy. One patient underwent
subtotal arytenoidectomy 7 months after polytrauma,
but airway competency was established only after
both left and then right total arytenoidectomy. Two
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patients with BVFP required 4 surgical procedures.
One of them had BVFP of unknown etiology. She was
initially treated with left posterior cordotomy. Second
operation included left cordectomy and bilateral re-
section of ventricular folds. On third occasion, the
patient underwent revision of left cordectomy and left
arytenoidectomy, and the fourth procedure included
right arytenoidectomy and right partial cordectomy.
Another patient had post-thyroidectomy BVFP; after
right subtotal arytenoidectomy, she underwent right
posterior cordotomy, then right cordectomy, and final-
ly after the fourth procedure, i.e., left posterior cordot-
omy, the patient was relieved of dyspnea.

Discussion

The primary cause of BVFP is post-surgical nerve
injury, and although number of head and neck surgical
procedures, especially thyroidectomies, raises each year,
it is still a rare complication. BVFP is predominantly
present in adults with a history of thyroid surgery, as
seen in this study™*¢. In our study, most of the pa-
tients developed BVFP after thyroid surgery, followed
by lung cancer, stroke, and unknown etiology. Brake
et al. also showed that idiopathic BVFP represented
a significant minority of adult BVFP. Benninger ez a/.
estimated that the cause of BVFP was surgical trauma
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in 44%, malignancy in 17%, endotracheal intubation
in 15%, neurological disease in 12%, and idiopathic
causes in 12% of cases™'2.

At the time of presentation, the severity of dysp-
nea differed among our patients from immediate
postoperative severe dyspnea that required emergency
tracheotomy to dyspnea that developed 15 years after
BVFP identification. RLN lesion affects both abduc-
tion and adduction. Since adductor muscle fibers are
four times greater than abductor muscle fibers, the vo-
cal folds may be located in the median or paramedian
position right after the lesion. However, the location
can also change over time depending on reinnerva-
tion, synkinesis, atrophy, and fibrosis of denervated
laryngeal muscles. Previous studies have shown that
respiratory difficulties can occur years after BVFP was
diagnosed™.

The primary aim of BVFP surgical treatment is
to ensure breathing, and each technique mentioned
above has its advantages and disadvantages.

In our study, tracheotomy was the most common
procedure performed in patients with BVFP in an ear-
ly period, mostly immediately after the onset of BVFP.
Tracheotomy provides the greatest airway diameter
and preserves the laryngeal structure. It provides sev-
eral advantages such as immediate relief of dyspnea,
easier pulmonary hygiene, improved patient comfort
and better ventilation, and it can be reversible’®. De-
spite being very effective, tracheotomy is associated
with significant chronic care burden, cost, psychoso-
cial impairment, and increased mortality"?". Patients
experience a reduced quality of life and must undergo
continuous management of their tracheostomies™™.
Naunheim e a/. report that endoscopic surgical inter-
ventions are more cost-effective compared to trache-
otomy in the management of permanent BVFP™. Still,
tracheotomy is a life-saving procedure for patients
with acute airway obstruction.

Since the beginning of the 20 century, numerous
operative techniques for treating BVFP have been
published in the literature, indicating the lack of one
effective method. They all have the ability to produce
permanent changes of the larynx that may cause
lifelong aspiration and dysphonia. In order to ensure
breathing and preserve protective and phonatory
laryngeal functions, modifications of surgical tech-
niques are constantly reported, differing in location
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and extent of resection from localized cordotomies to
extended arytenoid cartilage resections. All surgical
techniques strive to enlarge posterior 1/3 of the rima
glottidis area, the respiratory segment, and preserve
anterior 2/3 of the vocal folds, the phonatory seg-
ment”%16,

In this study, subtotal arytenoidectomy was the
most frequent permanent surgical procedure, fol-
lowed by cordectomy and posterior cordotomy. All
permanent surgical procedures were performed in a
period not less than 6 months after the onset of BVFP.
Permanent surgical solutions can be divided into con-
servative procedures such as transverse cordotomy and
medial or subtotal arytenoidectomy, and a radical pro-
cedure such as total arytenoidectomy. Arytenoidecto-
my is an irreversible surgical technique whereby the
laryngeal inlet is extended in its transverse diameter,
providing a larger airway for breathing. Arytenoidec-
tomy is commonly performed with a CO2 laser. The
main advantage of arytenoidectomy is effective treat-
ment of dyspnea. The main disadvantages are frequent
granuloma formation, aspiration, and permanent voice
change?'. Cordotomy is a permanent technique pro-
viding a larger airway for breathing. It can be combined
with arytenoidectomy and also performed with a CO2
laser. It is more cost-effective than tracheotomy and
is less associated with food and liquid aspiration. This
method is precise, provides good hemostasis, and caus-
es less intraoperative edema. However, the techniques
are not ideal, as they may lead to the development
of granulation tissue, adhesions, vocal deterioration,
dysphagia, aspiration, and inflammation of the cricoid
cartilage perichondrium'**%*. These complications
usually require revision surgery and a combination of
different endolaryngeal surgical procedures. Among
our patients, revision surgery was required in 26% of
patients. Unfortunately, due to a small number of cases,
it is hard to conclude what is the cause of complication,
whether some patients are more prone to granulation
formation or endolaryngeal stenosis, or surgical proce-
dure was inadequate, etc.

Laterofixation of arytenoid was not performed in
our study population. Laterofixation of the arytenoid
and/or the attached vocal fold using a combination of
endoscopic and external means has emerged as an al-
ternative surgical approach for BVFP?*!. In recent years,
it has been performed in adult and pediatric patients
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with good results®?. Laterofixation is a temporary,
reversible procedure that improves airway function,
it can be combined with other surgical procedures
mentioned above, and is related to better voice quality
and lesser revision rate. The main complications are
dysphagia and aspiration®”%.

New technologies intend to preserve the laryngeal
voicing mechanism and to restore some physiological
movement of the affected vocal folds. Some other
techniques that have been used are lateralizing the
vocal cord with biological substance such as botuli-
num toxin (Botox) and recurrent laryngeal nerve re-
innervation. Both techniques have uneven and varying
success reported***!. Botox injections are a temporary,
short-term but less invasive method with no impact
on voice or swallowing. On the other hand, there is not
enough human trials and repeated injections are often
required®*. One of the most promising procedures
for patients with non-atrophic muscles is laryngeal
nerve reinnervation. This method leads to potential
diaphragmatic paralysis®**. Patients with non-atroph-
ic muscles can be treated with laryngeal pacing. This
method improves ventilation better than any other ap-
proach and has no influence on voice or swallowing™®.
It is still experimental, and so are neuromodulation,
gene and stem cell therapy®-.

Although some of our patients complained of dys-
phagia and dysphonia, standardized and routine voice
and swallowing evaluation was not performed, either
preoperatively or postoperatively. The objectification
of voice and swallowing problems was not performed
routinely because dyspnea was such an important
problem that voice and swallowing problems were of
secondary concern and did not demand immediate
action; also, most of the times, instrumental methods
or experts were not available at the moment of patient
admission to the department. Functional analysis
concerning voice, swallowing and respiratory param-
eters is crucial in objectification of functional surgi-
cal outcomes, although there is still no international
standardized protocol on respiration and swallowing
evaluation. Preoperative and postoperative evaluation
available to assess airway function includes physical
examination with endoscopy, pulmonary function
testing, sleep studies, and validated quality of life ques-
tionnaires. Some studies showed higher correlation

of body plethysmography (airway resistance) to the
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patient perception of breathlessness than spirometry
measurements (ratio of forced expiratory flow at 50%
to forced inspiratory flow at 50% and peak inspiratory
flow)*”. The four most common approaches for clinical
voice evaluation are auditory perceptual assessment
of voice quality, acoustic assessment of voice sound
production, aerodynamic assessment of subglottal air
pressures and glottal airflow rates during voicing, and
endoscopic imaging of vocal fold tissue vibration®. The
most known methods used to assess swallowing difhi-
culties are the self-evaluation dysphagia questionnaires,
clinical evaluation of swallowing, instrumental tests
of video-fluoroendoscopy and swallowing video-en-
doscopy. Although the risk of aspiration is higher in
patients with BVFP due to upper esophageal sphincter
dysfunction and raises with glottal insufficiency after
endolaryngeal surgical procedures, only a few studies
included swallowing evaluation as part of diagnostic
protocol, mostly using self-evaluation questionnaires

and clinical scale®*.

Conclusion

The overall clinical features and surgical treatment
of BVFP were in accordance with medical literature.
Due to the relatively small number of cases in general
population and the lack of comparison studies under
universal protocols, there is no clear evidence that one
surgical technique is functionally superior to the other.
Future studies should provide a standardized frame-
work for clinical evaluation of abnormal voice quality,
swallowing, and respiratory difficulties preoperatively
and postoperatively in order to objectify functional
surgical outcomes.

References

1. Brake MK, Anderson J. Bilateral vocal fold immobility: a 13
year review of etiologies, management and the utility of the
Empey index. ] Otolaryngol Head Neck Surg. 2015;44:27.
doi:  10.1186/s40463-015-0080-8. PMID: 26111526;
PMCID: PMC4515312.

2. Rubin AD, Sataloff RT. Vocal fold paresis and paralysis.
Otolaryngol Clin North Am. 2007;40:1109-31. doi:
10.1016/j.0tc.2007.05.012. PMID: 17765698.

731



A. Dani¢ Hadzibegovié et al.

10.

11.

12.

13.

14.

732

Rosenthal LH, Benninger MS, Deeb RH. Vocal fold
immobility: a longitudinal analysis of etiology over 20
years. Laryngoscope. 2007;117:1864-70. doi: 10.1097/
MLG.0b013e3180de4d49. PMID: 17713451.

Holinger LD, Holinger PC, Holinger PH. Etiology of
bilateral abductor vocal cord paralysis: a review of 389
cases. Ann Otol Rhinol Laryngol. 1976;85:428-36. doi:
10.1177/000348947608500402. PMID: 949150.

Lukinovi¢ ], Bilic M. Overview of thyroid surgery
complications. Acta Clin Croat. 2020 Nov 1;59(Suppl 1):81-
6.

Janjevi¢ D, Dolinaj V, Piazza C, Jovi¢ R, Marinkovi¢
J, Kalezi¢ N. Subglottic high frequency jet ventilation in
surgical management of bilateral vocal fold paralysis after
thyroidectomy. Acta Clin Croat. 2012 Oct 1;51(3):449-56.
Mau'T, Pan HM, Childs LF. The natural history of recoverable
vocal fold paralysis: implications for kinetics of reinnervation.
Laryngoscope. 2017;127:2585-90. doi: 10.1002/lary.26734.
PMID: 28608475.

Czesak MA, Osuch-Wéjcikiewicz E, Niemczyk K. Methods
of surgical treatment of bilateral vocal fold paralysis.
Endokrynol Pol. 2020;71:350-8. doi: 10.5603/EP.a2020.0042.
PMID: 32852048.

Nawka T, Sittel C, Arens C, Lang-Roth R, Wittekindt
C, Hagen R, ez al. Voice and respiratory outcomes after
permanent transoral surgery of bilateral vocal fold paralysis.
Laryngoscope. 2015;125:2749-55. doi: 10.1002/lary.25415.
PMID: 26235099.

Prstaci¢ R, Slipac J, Zivkovi¢ Ivanovi¢ T, Simi¢ I, Babi¢ E,
DPani¢ HadZibegovi¢ A. Autologous fat augmentation in
the treatment of unilateral vocal fold paralysis — a 15-year
experience in a single institution. Acta Clin Croat. 2020 Nov
1;59(Suppl 1):32-7.

Salik I, Winters R. Bilateral Vocal Cord Paralysis. 2022 May
8. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2022 Jan—. PMID: 32809687.

Benninger MS, Gillen JB, Altman JS. Changing etiology of
vocal fold immobility. Laryngoscope. 1998;108:1346-50. doi:
10.1097/00005537-199809000-00016. PMID: 9738754.
Misono S, Merati AL. Evidence-based practice: evaluation
and management of unilateral vocal
Otolaryngol Clin North Am. 2012;45:1083-108. doi:
10.1016/j.0tc.2012.06.011. PMID: 22980687.

Woodson G. Evolving concepts of laryngeal paralysis.
J Laryngol Otol. 2008;122:437-41. doi: 10.1017/
5002221510700045X. PMID: 17892603.

fold paralysis.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Surgery of bilateral vocal fold paralysis in adults

Durbin CG Jr. Tracheostomy: why, when, and how? Respir
Care. 2010;55(8):1056-68. PMID: 20667153.

Li Y, Garrett G, Zealear D. Current treatment options for
bilateral vocal fold paralysis: a state-of-the-art review. Clin
Exp Otorhinolaryngol. 2017;10:203-12. doi: 10.21053/
€0.2017.00199. PMID: 28669149; PMCID: PMC5545703.
Gilony D, Gilboa D, Blumstein T, Murad H, Talmi YP,
Kronenberg ], ez al. Effects of tracheostomy on well-being
and body-image perceptions. Otolaryngol Head Neck
Surg. 2005;133:366-71. doi: 10.1016/j.0tohns.2005.04.025.
PMID: 16143183.

Naunheim MR, Song PC, Franco RA, Alkire BC, Shrime MG.
Surgical management of bilateral vocal fold paralysis: a cost-
effectiveness comparison of two treatments. Laryngoscope.
2017;127:691-7. doi: 10.1002/lary.26253. PMID: 27578299.
Maurizi M, Paludetti G, Galli ], Cosenza A, Di Girolamo
S, Ottaviani F. CO2 laser subtotal arytenoidectomy and
posterior true and false cordotomy in the treatment of post-
thyroidectomy bilateral laryngeal fixation in adduction. Eur
Arch Otorhinolaryngol. 1999;256:291-5. doi: 10.1007/
s004050050248. PMID: 10456277.

Ossoff RH, Sisson GA, Duncavage JA, Moselle HI, Andrews
PE, McMillan WG. Endoscopic laser arytenoidectomy for
the treatment of bilateral vocal cord paralysis. Laryngoscope.
1984;94:1293-7. doi: 10.1288/00005537-198410000-00006.
PMID: 6482626.

Remacle M, Lawson G, Mayné A, Jamart J. Subtotal carbon
dioxide laser arytenoidectomy by endoscopic approach
for treatment of bilateral cord immobility in adduction.
Ann Otol Rhinol Laryngol. 1996;105:438-45. doi:
10.1177/000348949610500604. PMID: 8638894.

Eckel HE, Thumfart M, Wassermann K, Véssing M, Thumfart
WE. Cordectomy wersus arytenoidectomy in the management
of bilateral vocal cord paralysis. Ann Otol Rhinol Laryngol.
1994;103:852-7. doi: 10.1177/000348949410301105.
PMID: 7978998.

Pia F, Pisani P, Aluffi P. CO(2) laser posterior ventriculocor-
dectomy for the treatment of bilateral vocal cord paralysis.
Eur Arch Otorhinolaryngol. 1999;256:403-6. doi: 10.1007/
$004050050175. PMID: 10525945.

Sessions DG, Ogura JH, Heeneman H. Surgical management
of bilateral vocal cord paralysis. Laryngoscope. 1976;86:559-
66. doi: 10.1288/00005537-197604000-00012. PMID:
772339.

Damrose EJ. Suture laterofixation of the vocal fold for
bilateral vocal fold immobility. Curr Opin Otolaryngol

Acta Clin Croat, Vol 64, No 4, 2025



A. Dani¢ Hadzibegovié et al.

26.

27.

28.

29.

30.

31

32.

33.

Head Neck Surg. 2011;19:416-21. doi: 10.1097/
MOO.0b013¢32834¢7d15. PMID: 21986803.
Lichtenberger G. Comparison of endoscopic glottis-dilating
operations. Eur Arch Otorhinolaryngol. 2003;260:57-61.
doi: 10.1007/500405-002-0505-7. PMID: 12582779.
Remsen K, Lawson W, Patel N, Biller HF. Laser lateralization
for bilateral vocal cord abductor paralysis. Otolaryngol Head
Neck Surg.1985;93:645-9.doi:10.1177/019459988509300514.
PMID: 3932934.

Lichtenberger G. Reversible immediate and definitive later-
alization of paralyzed vocal cords. Eur Arch Otorhinolaryn-
gol. 1999;256:407-11. doi: 10.1007/s004050050176. PMID:
10525946.

Rové L, Jéri ], Ivan L, Brzézka M, Czigner J. “Early” vocal
cord laterofixation for the treatment of bilateral vocal cord
immobility. Eur Arch Otorhinolaryngol. 2001;258:509-13.
doi: 10.1007/5004050100378. PMID: 11829186.

Andrade Filho PA, Rosen CA. Bilateral vocal fold paralysis:
an unusual treatment with botulinum toxin. ] Voice.
2004;18:254-5. doi: 10.1016/j.jvoice.2003.05.002. PMID:
15193660.

Benninger MS, Hanick A, Hicks DM. Cricothyroid muscle
botulinum toxin injection to improve airway for bilateral
recurrent laryngeal nerve paralysis, a case series. ] Voice.
2016;30:96-9. doi: 10.1016/j.jvoice.2015.02.008. PMID:
25814315.

Ongkasuwan J, Courey M. The role of botulinum toxin in
the management of airway compromise due to bilateral vocal
fold paralysis. Curr Opin Otolaryngol Head Neck Surg.
2011;19:444-8. doi:  10.1097/MOO.0b013e32834c1e4f.
PMID: 21986800.

Ekbom DC, Garrett CG, Yung KC, Johnson FL, Billante
CR, Zealear DL, Courey MS. Botulinum toxin injections for

new onset bilateral vocal fold motion impairment in adults.

Acta Clin Croat, Vol 64, No 4, 2025

34.

35.

36.

37.

38.

39.

Surgery of bilateral vocal fold paralysis in adults

Laryngoscope. 2010;120:758-63. doi: 10.1002/lary.20821.
PMID: 20213793.

Willand MP, Holmes M, Bain JR, de Bruin H, Fahnestock
M. Sensory nerve cross-anastomosis and electrical muscle
stimulation synergistically enhance functional recovery
of chronically denervated muscle. Plast Reconstr Surg.
2014;134:736e-45e. doi: 10.1097/PRS.0000000000000599.
PMID: 25347648.

Powell ME, Zealear DL, Li Y, Garrett CG, Von Wahlde
K, Netterville J. Unilateral and bilateral laryngeal pacing for
bilateral vocal fold paralysis. Curr Otorhinolaryngol Rep.
2020;8:395-401. doi: 10.1007/s40136-020-00313-7. PMID:
34084663; PMCID: PMC8171271.

Halum SL, Naidu M, Delo DM, Atala A, Hingtgen CM.
Injection of autologous muscle stem cells (myoblasts) for the
treatment of vocal fold paralysis: a pilot study. Laryngoscope.
2007;117:917-22. doi: 10.1097/MLG.0b013e31803e8c8d.
PMID: 17473696.

Sairin ME, Mat Baki M, Manap RA, Puteh SEW, Azman M,
Mohamed AS. Body plethysmography for measuring airway
resistance in patients with bilateral vocal fold immobility.
Auris Larynx. 2020;47:842-8. doi: 10.1016/j.
anl.2020.03.004. PMID: 32273190.

DeJonckere PH, Crevier-Buchman L, Marie JP, Moerman
M, Remacle M, Woisard V; European Research Group on
the Larynx. Implementation of the European Laryngological

Nasus

Society (ELS) basic protocol for assessing voice treatment
effect. Rev Laryngol Otol Rhinol (Bord). 2003;124:279-83.
PMID: 15144022.

Yilmaz T, Susli N, Atay G, Ozer S, Gilinaydin RO, Bajin
MD. Comparison of voice and swallowing parameters after
endoscopic total and partial arytenoidectomy for bilateral
abductor vocal fold paralysis: a randomized trial. JAMA
Otolaryngol Head Neck Surg. 2013;139:712-8. doi: 10.1001/
jamaot0.2013.3395. PMID: 23868428.

733



A. Dani¢ Hadzibegovié et al. Surgery of bilateral vocal fold paralysis in adults

Sazetak
KIRURSKO LIJECENJE OBOSTRANE PARALIZE GLASNICA: TRINAESTOGODISN]JE ISKUSTVO
A. Dani¢ Hadzibegovic, I. Gugic Radivojkovici M. Gudelj

Ovim retrospektivnim istraZivanjem prikazali smo nase trinaestogodi$nje iskustvo kirurskog lije¢enja obostrane paralize
glasnica u odraslih. Od 2007. do 2020. prikupili smo podatke 19 bolesnika te analizirali i usporedili simptome, etiologiju
i kirurske metode s aktualnom medicinskom literaturom. Vodeéi simptom svih bolesnika bila je dispneja. Disfonija je bila
prisutna u 58%, a disfagija u 32% bolesnika. Najées¢i uzrok obostrane paralize glasnica bila je tireoidektomija, zatim slijedi
mozdani udar, rak pluéa i paralize nepoznate etiologije te izolirani slu¢ajevi uslijed politraume, apscesa vrata i obostranog
kirurskog zahvata na karotidnim arterijama. Kao primarna kirurska intervencija traheotomija je u¢injena u 58%, a transoralni
endolaringealni kirurski postupak u 42% bolesnika. Od 11 traheotomiranih bolesnika, 64% ih je naknadno lije¢eno
endolaringealno, a 55% ih je dekanilirano. Najce$¢i endolaringealni kirurski zahvat bila je subtotalna aritenoidektomija
(47%), a zatim slijede kordektomija i straznja kordotomija. Dvadeset i $est posto bolesnika lije¢eno je kirurski vise puta.
Objektivna procjena respiracije, fonacije i gutanja nije radena rutinski. Sveukupne klinicke znacajke i kirursko lijecenje
obostrane paralize glasnica bolesnika u nasem istrazivanju bilo je u skladu s medicinskom literaturom. Zbog malog broja
sluajeva obostrane paralize glasnica u opéoj populaciji i nedostatka usporednih studija prema univerzalnim protokolima
nema jasnih dokaza da je jedna kirurska tehnika funkcionalno superiornija drugoj.

Klju¢ne rije¢i: Obostrana paraliza glasnica; Ozljeda povratnog laringealnog Zivea; Glasnica; Kordotomija; Tireoidektomija
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