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Introduction: It was aimed to compare lateralization thyroplasty 
with laser cord wedge resection in terms of postoperative voice 
analysis, duration of hospital stay, tracheotomy rate, and decannu-
lation time in patients with bilateral abductor vocal cord paralysis.
Methods: A total of 37 patients who presented to our department 
with bilateral abductor vocal cord paralysis between February 2005 
and February 2009 were enrolled in this prospective study. External 
arytenoid lateralization (lateralization thyroplasty) was randomly 
performed in 22 patients and laser posterior cordotomy was per-
formed in 15 patients. Fifteen healthy volunteers were assigned to 
the control group. Postoperative 6th month maximum phonation 
time (MPT), S/Z ratio, and the results of objective voice analysis 
[mean frequency perturbation (jitter), mean amplitude perturba-
tion (shimmer), mean fundamental frequency (fo), and NHR (noise 
to harmonic ratio)] were compared between the two groups and 
the control group. Decannulation time, patient tracheotomy status, 
and duration of hospital stay were also recorded.
Results: The mean postoperative MPT decreased but S/Z ratio in-
creased in both patient groups compared to the control group. The 
mean MPT was shorter in the external arytenoid lateralization group 
versus the laser posterior cordotomy group (p=0.011). There was no 
statistically significant difference between the external arytenoid lat-
eralization and laser posterior cordotomy groups in terms of mean 
S/Z ratio (p=0.306). It was observed that jitter, shimmer, and NHR val-
ues were increased, i.e. voice quality impaired, in both patient groups. 
Jitter (p=0.004), shimmer (p<0.001), and NHR (p=0.052) values were 
significantly increased in the laser posterior cordotomy group as com-
pared with the external arytenoid lateralization group. No statistically 
significant difference was found between the external arytenoid lat-

Amaç: Bu çalışmada bilateral abdüktör vokal kord paralizili hastalar-
da lateralizasyon tiroplasti ile lazer kord kama rezeksiyon tekniklerinin 
postoperatif ses analizi, hastanede kalış süresi, trakeotomi oranı, deka-
nülasyon zamanı açısından karşılaştırılması amaçlanmıştır.

Gereç ve Yöntem: Kliniğimize Şubat 2005 ile Şubat 2009 tarihleri 
arasında bilateral vokal kord paralizisi tanısı ile başvuran 37 hasta bu 
prospektif çalışmaya dâhil edildi. Rastgele seçilen 22 hastaya eksternal 
lateralizasyon tiroplasti, 15 hastaya da lazer kordektomi uygulandı. 15 
sağlıklı gönüllüden de kontrol grubu oluşturuldu. Postoperatif 6. ayda 
iki grup ve kontrol grubunun maksimum fonasyon zamanı (MFZ), S/Z 
oranı, objektif ses analiz sonuçları [ortalama frekans pertürbasyonu 
(jitter), ortalama amplitüd pertürbasyonu (shimmer), ortalama temel 
frekans (fo) ve gürültü-harmonik oranı] değerleri karşılaştırıldı. Ayrıca 
dekanülasyon zamanı, trakeotomi durumu, hastanede kalış süresi de 
kaydedildi. 

Bulgular: Kontrol grubu ile karşılaştırıldığında her iki hasta grubunda 
ortalama MFZ azalırken, S/Z oranının arttığı izlendi. Ortalama MFZ eks-
ternal lateralizasyon tiroplasti hastalarında lazer kordektomi hastaları-
na oranla daha kısa idi (p=0.011). S/Z oranı bakımından iki hasta grubu 
arasında anlamlı farklılık izlenmedi (p=0.306). Her iki hasta grubunda 
jitter, shimmer ve gürültü-harmonik oranının arttığı, yani ses kalitesinin 
bozulduğu görüldü. Lazer kordektomi grubunda eksternal lateralizas-
yon grubuna göre daha yüksek jitter (p=0.004), shimmer (p<0.001) ve 
gürültü-harmonik oranı (p=0.052) değerleri tespit edildi. Ortalama fo 
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Although bilateral abductor vocal cord paralysis (BAVCP) 
is less common than unilateral vocal cord paralysis, it fre-

quently appears as a life-threatening condition. Respiratory 
distress of various degrees may occur due to airway obstruc-
tion, usually without hoarseness.[1,2]

The most common cause of bilateral abductor vocal cord 
paralysis is iatrogenic. Surgical trauma following thyroidec-
tomy remains the most important cause, followed by other 
traumas, trachea and esophagus surgeries, malignant dis-
eases, prolonged intubation, and neurologic diseases.[3] Voice 
quality is minimally influenced by BAVCP because of adequate 
adduction, which results from innervation of the superior la-
ryngeal nerve. Dyspnea and stridor are the more frequently 
encountered symptoms.[2] The primary goal of treatment is to 
preserve swallowing and phonation functions while remov-
ing airway obstruction.
Surgical treatment includes selective section of the recur-
rent laryngeal nerve,[4] bilateral thyroarytenoid muscle myec-
tomy,[5,6] type II thyroplasty,[7] and laser posterior cordotomy.[8,9]

The present study compared postoperative maximum phona-
tion time, S/Z ratio, and the parameters of objective voice 
analysis (jitter, shimmer, mean fundamental frequency, NHR) 
between lateralization thyroplasty and laser posterior cordo-
tomy. Patients who underwent one of the surgical interven-
tions were evaluated and compared in terms of preoperative 
tracheotomy status, postoperative tracheotomy status, de-
cannulation time, and duration of hospital stay.

Materials and Method
The study was approved by Istanbul University Istanbul 
School of Medicine Ethics Committee, and written consent 
with official sign was obtained from the patients. The study 
comprised 37 patients who presented to Istanbul University 
Istanbul School of Medicine, Department of Ear Nose and 
Throat, between February 2005 and February 2009, with bilat-
eral abductor vocal cord paralysis and underwent laser poste-
rior cordotomy or external arytenoid lateralization (lateraliza-
tion thyroplasty), as well as 15 healthy subjects as the control 
group. Twenty-two patients were randomized to undergo 
external arytenoid lateralization and 15 patients underwent 
endoscopic laser posterior cordotomy.
The sex and age of the patients, disease etiology, presence 

of tracheotomy before surgery, whether tracheotomy was 
performed after surgery, day of decannulation, duration of 
hospital stay, and the results of acoustic analyses performed 
6 months after surgery were recorded for all patients. The re-
sults were compared between the two surgical groups and 
with the control group.
Acoustic evaluations were performed in soundproof rooms 
in the voice laboratory of our clinic. The /a/ sound following 
a deep inspiration was recorded for each patient. Acoustic 
analysis consisted of objective measurement of mean fun-
damental frequency (fo), jitter (%), shimmer (%), and noise to 
harmonic ratio (NHR).
The maximum /a/ sound made by each patient following a deep 
inspiration and the maximum /s/ and /z/ sounds, again made 
following a deep inspiration were recorded using a chronome-
ter. The maximum phonation time (MPT) was calculated using 
the recording of the /a/ sound, and the S/Z ratio was calculated 
by proportioning the durations of /s/ and /z/ sounds.
All patients underwent surgery by the same surgeon. Pred-
nisolone at a dose of 1 mg/kg was administered, unless con-
traindicated, to prevent laryngeal edema during surgery. In ad-
dition, broad-spectrum prophylactic antibiotics were given for 
5 days following surgery. An endoscopic examination was per-
formed during the follow-up period to prevent any likely com-
plications such as laryngeal edema or granulation formation.

Surgical technique 
External arytenoid lateralization
If one of the cords is motile, even slightly, on the preoperative 
indirect laryngoscopy, then the immotile cord was chosen; the 
atrophic cord was chosen if both cords were immotile. Intuba-
tion was performed under general anesthesia using a 5.5-cm 
intubation tube in the absence of preoperative tracheotomy. A 
horizontal 10-cm incision was made in line with the skin folds 
of the neck between the thyroid and cricoid cartilage pass-
ing through the skin, subcutaneous tissue, and the platysma 
muscle. The sternocleidomastoid (SCM) muscle was pulled 
towards to the lateral aspect. The upper thyroid pole was 
reached between the SCM muscle, omohyoid, and sternohy-
oid muscles, and the lateral surface of the thyroid cartilage was 
exposed. The larynx was turned towards to the opposite side 
using a hook, the constrictor muscle group was cut through-

eralization group and the laser posterior cordotomy group in terms of 
the mean postoperative f (o) (p=0.417), as well as for decannulation 
time (p=0.076) and duration of hospital stay (p=2.30).
Discussion and Conclusion: External arytenoid lateralization is 
a more preferable technique than laser posterior cordotomy be-
cause it preserves mucosal integrity and cord mass, which results 
in better voice quality.
Keywords: Jitter; laser cordectomy; lateralization thyroplasty; 
Shimmer.

(p=0.417), dekanülasyon süresi (p=0.076) ve hastanede kalış süreleri 
(p=2.30) bakımından iki grup arasında anlamlı farklılık yoktu.

Sonuç: Mukoza bütünlüğünü ve kord kitlesini koruması nedeniyle 
daha iyi ses kalitesine sahip olan eksternal lateralizasyon tiroplas-
ti tekniği, lazer kordektomiden daha tercih edilebilir bir operasyon 
tekniğidir.

Anahtar Sözcükler: Jitter; lazer kordektomi; lateralizasyon tiroplasti; 
Shimmer.

The study was based on Dursun Tüzün’s specialty thesis under the supervision of Yusufhan Suoğlu.
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out the thyroid lamina, and the apex of the sinus pyriformis 
was separated. The cricoarythenoid joint was exposed. The 
arytenoid cartilage was identified and released from the pos-
terior cricoarytenoid muscle. The inferior horn of the thyroid 
cartilage was released, and the vocal process of the arytenoid 
cartilage was found and put on the inferior horn by passing 
3/0 round prolene through two different points. The patency 
of the vocal cords was checked via direct laryngoscopy. Dis-
similarly, in the Woodman[10] surgery, the arytenoid body was 
removed by leaving the vocal process. It is necessary to pre-
serve the laryngeal mucosal integrity to achieve precise blood 
control (hematoma prevention), and to avoid excessive cau-
terization for mucosal nutrition, not to impair.
Laser endoscopic posterior cordotomy
Posterior cordotomy was performed using suspension micro-
laryngoscopy. For suspension microlaryngoscopy, a Zeiss 16f 
microscope with a 400-mm lens and a laser laryngoscope were 
used. A Sharplan 30C laser was used with 14-watt (continuous 
0.1 mm width) power, intermittent cut, and vaporization. A 
laser-resistant intubation tube was used in patients without 
preoperative tracheotomy and the area surrounding the vocal 
cord was protected with wet pads. Injury to the anterior two 
thirds of the vocal cord and other parts of the laryngeal mu-
cosa was avoided. Laser exposure to the vocal process of the 
arytenoid cartilage and the internal surface of the thyroid car-
tilage was also avoided. Posterior cordotomy was performed 
through the anterior aspect of the arytenoid.

Statistical analysis
Statistical Package for Social Sciences (SPSS) version 14.0 was 
used for the statistical analyses. T-test and Chi-square test 
were used for the comparison of the postoperative 6th month 
data. The results (given as mean and standard deviation) were 
evaluated within 95% confidence intervals and at a signifi-
cance level of p<0.05.

Results
Of the 22 patients that underwent external arytenoid lateral-
ization, 21 were women, and the mean age was 48.97±13.1 
years (range, 23–75 years). Of the 15 patients who underwent 
laser posterior cordotomy, 14 were women, and the mean age 
was 45.56±12.32 years (range, 21–68 years). The mean age 

was 31.6±8.48 years (range, 21–49 years) in the control group, 
which consisted of healthy subjects (13 women and 2 men). 
All patients had bilateral abductor vocal cord paralysis with 
a duration of paralysis ranging between 3 months and 240 
months (mean: 53.27 months). With regard to the etiologic 
causes, the most common cause was surgical trauma follow-
ing thyroidectomy (n=34). The cause of paralysis was trauma 
in one patient and idiopathic in two patients.
Preoperative tracheotomy was present in 6 of the 22 patients 
who underwent external arytenoid lateralization and in 1 pa-
tient who underwent laser posterior cordotomy. Postopera-
tive tracheotomy was not performed in any patients who un-
derwent laser posterior cordotomy, whereas one patient who 
underwent external arytenoid lateralization required postop-
erative tracheotomy; the patient was decannulated on day 20. 
No patients required prophylactic tracheotomy. Patients who 
underwent external arytenoid lateralization and had preoper-
ative tracheotomy, and the patient who underwent postop-
erative tracheotomy were decannulated in 1–50 days (mean 
6±14.8 days). One patient was decannulated late (50th day) 
because they lived far from the hospital and came late for the 
follow-up visit. Decannulation time was prolonged (45th day) 
in one patient because they developed a nosocomial infec-
tion. The patient who underwent laser posterior cordotomy 
and had preoperative tracheotomy was decannulated on the 
5th day. No statistically significant difference was determined 
between the two groups in terms of decannulation time be-
cause there was one decannulated patient in the laser poste-
rior cordotomy group (p=0.076).
The patients who underwent external arytenoid lateralization 
were discharged from hospital in a mean of 5.8 days (range, 
1–54 days), and the patients who underwent laser posterior 
cordotomy were discharged from hospital in a mean of 2.3 
days (range, 1–6 days). One patient who underwent external 
arytenoid lateralization was discharged from the hospital on 
Day 54 because of a nosocomial infection. No statistically sig-
nificant difference was determined between the two groups 
in terms of duration of hospital stay (p=2.30).
All patients who underwent surgery had hoarseness, which 
was not problematic in daily life. Thirty-seven patients and 
the control group were compared in terms of postoperative 
6th month MPT, S/Z ratio, jitter, shimmer, mean fundamental 
frequency (fo), and NHR values (Table 1).

Tablo 1. The mean values of postoperative 6th-month voice analysis in the patient and control groups

Technique Arytenoid lateralization (n=22) LASER Cordotomy (n=15) Control (n=15

Postoperative MPT 2.45 (0.92–5.15) 4.57 (1.88–12.01) 10.6 (5–22)
Postoperative S/Z 2.15 (0.66–7.9) 1.73 (1.04–2.64) 1.33 (0.87–1.92)
Postoperative f(0) 236 (85–480) 208 (102–441) 222 (192–261)
Postoperative jitter 1.12 (0.124–2.762) 2.15 (0.421–4.723) 0.30 (0.13–0.77)
Postoperative Shimmer 5.38 (0.447–10.1) 9.28 (4.205–14.65) 1.96 (0.582–5.08)
Postoperative NHR 0.29 (0.005–0.929) 0.462 (0.093–1) 0.013 (0.002–0.059)

Data are presented as mean (minimum–maximum). MPT: Maximum phonation time; f(0): Fundamental frequency; NHR: Noise to harmonic ratio.
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The mean MPT was longer in the control group as compared 
with the external arytenoid lateralization and laser posterior 
cordotomy groups (p<0.001). The mean MPT was shorter in 
the external arytenoid lateralization group as compared with 
the laser posterior cordotomy group (p=0.011).
There was a significant difference between the control group 
and external arytenoid lateralization group in terms of postop-
erative mean S/Z ratio (p=0.006). The difference between the 
postoperative mean S/Z ratios of the control and the posterior 
cordotomy group was also statistically significant (p=0.045). 
There was no statistically significant difference between the 
external arytenoid lateralization group and the laser posterior 
cordotomy group in terms of postoperative mean S/Z ratio 
(p=0.306). It was observed that S/Z was increased in the ex-
ternal arytenoid lateralization group and the laser posterior 
cordotomy group compared to the control group.
No statistically significant difference was determined between 
the control group and the external arytenoid lateralization 
group (p=0.555), the control group and the laser posterior cor-
dotomy group (p=0.593), or between the external arytenoid 
lateralization group and the laser posterior cordotomy group 
(p=0.417) in terms of mean fundamental frequency f(o). 
The mean postoperative frequency perturbation (jitter) value 
was lower in the control group compared with the external ary-
tenoid lateralization group and the laser posterior cordotomy 
group (p<0.001). The mean postoperative jitter of patients in 
the external arytenoid lateralization group was lower than that 
of patients in the laser posterior cordotomy group (p=0.004).
The mean postoperative amplitude perturbation (shimmer) 
was lower in the control group compared with the external 
arytenoid lateralization group and laser posterior cordotomy 
group (p<0.001). The mean postoperative shimmer value of 
patients in the external arytenoid lateralization group was 
lower than that of patients in the laser posterior cordotomy 
group (p<0.001).
The mean NHR was lower in the control group compared with 
the external arytenoid lateralization group and laser poste-
rior cordotomy group (p<0.001). The difference between the 
mean postoperative NHR values of the external arytenoid lat-
eralization group and laser posterior cordotomy group was 
not statistically significant (p=0.052).
Objective voice analysis revealed a postoperative decrease 
in the duration and quality of voice in both patient groups 
compared with the control group. Objective voice analy-
sis was better in the external arytenoid lateralization group 
compared with the laser posterior cordotomy group because 
mucosal integrity had not been impaired and cord mass was 
preserved. Although phonation time was better in the laser 
posterior cordotomy group, voice quality was not. However, 
there was short-term but more qualitative voice in the exter-
nal arytenoid lateralization group.

Discussion
Bilateral vocal cord paralysis (BVCP) is frequently a life-threat-

ening condition and a common cause of death due to res-
piratory distress. It may sometimes be difficult to diagnose 
because of relatively good voice quality. Patients with BVCP 
have a narrow airway and inspiratory stridor. It may either be 
asymptomatic or require intubation or tracheotomy due to 
respiratory distress that results from edematous vocal cords.
[1] Patients generally do not have hoarseness.
Timing for interventions other than tracheotomy remains a 
matter of debate. The general opinion is to wait for at least 6 
months - 1 year after trauma or thyroidectomy for permanent 
surgical interventions.[11] Jatko and colleagues followed pa-
tients after thyroidectomy and determined permanent paraly-
sis in only 0.5% 6 months after surgery.[12] In the present study, 
interventions were performed after 6 months at the earliest, 
and at one year at the latest.
Vocal cord lateralization is the most commonly performed 
method for the treatment of BVCP. It is performed either ex-
ternally or endoscopically. Postoperative voice quality is de-
creased in all interventions performed for vocal cord later-
alization. The differences between interventions are related 
with whether the surgical technique is difficult or easy, intra-
operative bleeding is excessive or little, requirement for post-
operative tracheotomy, and cosmetic outcomes.
External vocal cord lateralization techniques include total 
or partial arytenoidectomy, submucosal cordectomy, total 
ventricle and cord resection, arytenoidopexy, cricoarytenoid 
arthrodesis, and vocal cord lateralization.[10,13–15]

Endoscopic surgeries have come to the fore because of manip-
ulation difficulties, prolonged duration of surgeries, impair-
ment in the larynx skeleton, and prolonged hospital stay en-
countered with external approaches. Total arytenoidectomy 
leads to bleeding, risk of aspiration, inadequate phonation, 
and requirement for postoperative tracheotomy.[16] Whereas 
cordectomy and ventricle and band resection are good for 
respiration, the same cannot be claimed for the voice.[16] Dif-
ferent from the Woodman technique,[10] arytenoid cartilage is 
not removed and cord mucosa integrity is not impaired in the 
external arytenoid lateralization we performed. This approach 
is convenient, particularly in patients with short necks who are 
not suitable for the endoscopic approach, and for patients in 
whom a rigid endoscope could not be placed due to reasons 
such as micrognathia. Manipulation for the management of 
bleeding during surgery is easier compared with the endo-
scopic approach, and vocal cord vibrations are not impaired 
owing to the preserved mucosal integrity.
Endoscopic vocal cord lateralization techniques include ven-
triculocordectomy, arytenoidectomy, cord lateralization, 
laser arytenoidectomy, laser medial arytenoidectomy, laser 
cordectomy, and laser posterior cordotomy.[17,18] Although 
respiration is good in ventriculocordectomy and arytenoidec-
tomy, voice quality is not; bleeding may occur and prophy-
lactic tracheotomy may be required. The cord lateralization 
technique described by Kirschner is an easy method, but it 
has complications such as broken stitches and stitch-related 
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granulation tissue.[19] Laser arytenoidectomy is superior to ex-
ternal arytenoidectomy because it provides better hemosta-
sis, no requirement for tracheotomy, easy surgical technique, 
safety, minimal invasiveness, and short-duration surgery.[8,9,20] 
The posterior aspect, which is responsible for respiration, is re-
moved in laser posterior cordotomy, while anterior cord and 
arytenoid, which are responsible for phonation, are preserved; 
thus phonation and swallowing functions are less influenced.
[21] Laser posterior cordotomy is easier, takes less time, and 
causes less edema and scarring than external arytenoid lat-
eralization. Dennis and Kashima described posterior cordec-
tomy using a carbon dioxide laser and reported adequate air-
way and voice quality, which improved within one year.[21]

It is expected that MPT would decrease and S/Z ratio, jitter, 
shimmer, and NHR would increase as a result of impaired voice 
quality. Maruzzi performed objective voice analysis in the 4th 
and 10th months after cordotomy together with arytenoidec-
tomy taking MPT, fundamental frequency, and the intensity of 
sound and reported an acceptable level of impairment in voice 
quality and intensity.[22] Hans objectively analyzed acoustic 
and respiratory parameters in the preoperative period and af-
ter the postoperative 6th month and demonstrated decreased 
MPT but increased jitter and shimmer. The authors observed 
significant improvement in voice quality over the course of 
2-year follow-up period.[23] Bakır S. performed endoscopic pos-
terior cordotomy in 26 patients and determined decreased 
MPT but increased jitter and shimmer in objective voice anal-
ysis.[24] In the present study, postoperative 6th-month MPT was 
decreased, but S/Z ratio, jitter, shimmer, and NHR were in-
creased in the 22 patients who underwent external arytenoid 
lateralization and in 15 patients who underwent laser poste-
rior cordotomy. In the present study, the higher MPT but lower 
S/Z with laser posterior cordotomy as compared with external 
arytenoid lateralization was attributed to incomplete glottal 
closure due to the lateralized arytenoid. Jitter, shimmer, and 
NHR were lower with external arytenoid lateralization as com-
pared with laser posterior cordotomy. This was attributed to 
the preserved mucosal integrity and vibration function, as well 
as preserved cord mass and tension with external arytenoid 
lateralization. The sound was shorter but more qualitative with 
external arytenoid lateralization.
In the present study, prophylactic tracheotomy was not per-
formed in any patient. Dennis and Kashima published that 
posterior cordotomy with CO2 laser could be performed with-
out prophylactic tracheotomy.[21] Unsal E. performed the Thor-
nell technique on 19 patients and performed prophylactic tra-
cheotomy in all, and decannulation was performed in a mean 
of 8.5 days.[25] In the present study, postoperative tracheotomy 
was required in one (4.5%) patient who underwent external 
arytenoid lateralization and the patient was decannulated on 
the 20th day. No patients who underwent laser posterior cor-
dotomy required postoperative tracheotomy. In total, post-
operative tracheotomy was required in one of 37 patients 
(2.7%). This was 16.7% in the study conducted by Dennis and 
Kashima and 8% in the study of Laccourreye.[21,26] Tracheotomy 

requirement was lower in the present study as compared with 
the literature. Patients who underwent external arytenoid lat-
eralization were decannulated in a mean of 6 days and one 
patient who underwent laser posterior cordotomy and had 
preoperative tracheotomy was decannulated on the 5th day. 
Overall, the patients were decannulated in a mean of 3.7 days. 
No difference was determined between the two techniques in 
terms of decannulation days.
Bakır S. performed endoscopic posterior cordotomy and found 
the mean duration of hospital stay was 7 days.[24] In the present 
study, the mean duration of hospital stay was 2.33 days in the 
endoscopic laser posterior cordotomy group and 5.86 days in 
the external arytenoid lateralization group; overall it was 4.43 
days. No difference was determined between the two tech-
niques in terms of duration of hospital stay (p=2.30)

Conclusion
Although laser posterior cordotomy results in longer but poor-
quality noisy voice, external arytenoid lateralization results in 
shorter but qualitative voice. Endoscopic laser posterior cor-
dotomy can be performed rapidly and easily, does not require 
postoperative tracheotomy, and hemostasis can be provided 
easily; however, external arytenoid lateralization provides bet-
ter voice quality.
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