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Amaç: Bu çalışmada ses kısıklığı olan hastalarda superior 
larengeal siniri etkileyen organik ve fonksiyonel larengeal 
patolojilerin larengeal elektromiyografiye (L-EMG) yansıyan 
bulgularını araştırmayı amaçladık.

Yöntemler: Hastaların tamamına rutin kulak burun 
boğaz muayenesi ve 70 derece 4 mm’lik teleskopla larenks 
muayenesi yapıldı. L-EMG incelemeleri Dantec™ Keypoint® 
iki kanal portable cihazla yapıldı. EMG için 20 mm bipolar 
konsantrik iğne elektrotlar kullanıldı. İşlemin göreceli olarak 
ağrısız olması ve lokal anesteziklerin kasların fonksiyonlarını 
etkilebileceği düşüncesiyle hastalara lokal anestezi yapılmadı. 
Krikotiroid kas (KTK) ve tiroaritenoid kas (TAK) elektromiyografi 
yöntemiyle test edildi. 

Bulgular: Ses kısıklığı olan 24 hasta çalışmaya alındı. 
Hastaların 11’i erkek (%46), 13’ü kadındı (%54). Ortalama yaş 
37,62 yıl (15-57 yıl) idi. Toplam 96 kasa EMG yapıldı. L-EMG 
15 hastada patolojik (%62,5), bu hastaların üçünde bilateral 
patolojik bulundu. Yirmi kas patolojikti (%20,8). Bunların 
14’ünde nörojen tutulum saptandı (%70), 4’ünde zayıf aktivite 
gözlendi ya da aktivite alınamadı (%20), 2’si ise distonik aktivite 
gösteriyordu (%10). Sağ KTK’lerden 8 tanesi (5’i nörojen, 2’si 
zayıf aktivite, 1’inde aktivite alınmıyor), sol KTK’lerden 5 tanesi 
(2 nörojen, 1 zayıf aktivite, 2 distonik aktivite) patolojikti. 
TAK’lerden sağ TAK 4 hastada, sol TAK 3 hastada nörojen 
tutulum gösteriyordu.

Sonuç: Ses kısıklığına neden olan patolojilerde superior 
larengeal siniri etkileyen nörojen ya da miyojen tutulumlar 
olabileceği ve bunun aydınlatılmasında L-EMG’nin yardımcı bir 
uygulama olabileceği akılda tutulmalıdır. 

Anahtar Kelimeler: Elektromiyografi, larenks, ses kısıklığı, 
superior larengeal sinir

ÖZABSTRACT

Introduction: In this study, we aimed to investigate the 
laryngeal electromyography (L-EMG) findings of organic and 
functional laryngeal pathologies that affect superior laryngeal 
nerve in patients with hoarseness.

Methods: All patients underwent routine examination and 
videolaryngoscopy using a 70-degree 4-mm telescope. L-EMG 
studies were performed via portable Dantec™ Keypoint® EMG/
NCS/EP Workstation with 2-channel options. For EMG, 20 mm 
bipolar concentric needle electrodes were used. Because the 
procedure was relatively painless and local anesthetics could 
affect the function of the muscles, no local anesthesia was 
administered to the patients. Cricothyroid muscle (CTM) and 
thyroarytenoid muscle (TAM) were tested by electromyography 
method.

Results: Twenty-four patients with hoarseness were included 
in the study. Eleven patients (46%) were male and 13 (54%) were 
female. The mean age was 37.62 years (range: 15-57 years). 
A total of 96 muscles were examined with EMG. L-EMG was 
pathological in 15 patients (62.5%) and bilateral pathology 
was observed in three patients. Twenty muscles (20.8%) were 
detected as pathological, with neurogenic involvement in 20 
muscles (70%), poor activity or no activity in four muscles (20%) 
and dystonic activity in two muscles (10%). Eight right CTMs (five 
neurogenic involvement, two poor activity, one no activity) and 
five left CTMs (two neurogenic involvement, one poor activity, 
two dystonic activity) were pathological. TAMs had neurogenic 
involvement on the right side in four patients and on the left 
side in three patients. 

Conclusion: It should be kept in mind that L-EMG may be 
an adjunctive application for detecting pathologies with 
neurogenic or myogenic involvement that affect the superior 
laryngeal nerve and lead to hoarseness. 

Keywords: Electromyography, larynx, hoarseness, superior 
laryngeal nerve
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Introduction
Laryngeal electromyography (L-EMG) is a study that evaluates the 
integrity of the muscles and nerves of the larynx. The movements of the 
vocal cords are coordinated by laryngeal muscles, laryngeal cartilages, 
brain and nerves innervating the laryngeal muscles. Diagnostic L-EMG 
is indicated in patients with signs of movement disorder in vocal cords. 
The aim of the diagnostic L-EMG is to elucidate the cause of these 
movement disorders and to guide the diagnosis. Laryngeal movement 
abnormalities may be due to joint dysfunction, muscular anomalies, 
and central or peripheral neural disorders involving the larynx. It 
is important to understand the etiology of movement disorder for 
developing an effective treatment algorithm. Although evidence-based 
data confirming the usefulness of L-EMG is very few, it has proved to 
be very useful clinically. Diagnostic L-EMG is performed to evaluate the 
integrity of the laryngeal neuromuscular system. L-EMG works by using 
electrical signal transmission of nerves. Electrodes receive electrical 
impulses from muscles and convert them into visual and sensory 
signals, and these signals are interpreted (1).

The superior laryngeal nerve (SLN) is the branch of the vagus nerve. 
It branches from the vagus nerve near the jugular foramen at the 
skull base, usually about 4 cm superior to the carotid bifurcation at 
the level of second cervical vertebra and ganglion nodosum. After 
approximately 1.5 cm, SLN branches into the larger internal and the 
smaller external branches. The external branch lies on the surface of 
the inferior constrictor muscle and innervates cricothyroid muscle (CTM) 
(2). The CTM is responsible from the tension on the vocal folds and 
allows patients to create high-pitched sounds. Damage to SLN makes it 
difficult for patients to create high-pitched sounds. This is a big problem 
especially for singers and women (3).

In this study, we aimed to investigate the EMG findings of organic and 
functional laryngeal pathologies that affect superior laryngeal nerve in 
patients with hoarseness.

Methods
Twenty-four patients with hoarseness were included in the study. Patients 
with hoarseness due to laryngeal malignancy and patients with previous 
history of thyroid or laryngeal surgery were excluded. However, three 
patients who had had radiotherapy due to nasopharyngeal carcinoma 
about one year ago and had no relapse were not excluded from the study. 
All patients underwent routine examination and videolaryngoscopy 
using a 70-degree 4-mm telescope. L-EMG studies were performed via 
portable Dantec™ Keypoint® EMG/NCS/EP Workstation (Medtronic Co, 
Skovlunde, Denmark) with 2-channel options. This study was appoved 
by the Local Ethics Committee of İstanbul University Cerrahpaşa Faculty 
of Medicine (date: 2005, number: 08). Informed consent was signed by 
all patients. Because the procedure was relatively painless and local 
anesthetics could affect the function of the muscles, no local anesthesia 
was administered to the patients. For EMG, 20-mm bipolar concentric 
needle electrodes (Myoline, Spes Medica, Genova, Italia) were used. In 
order to test CTM, the skin over the cricothyroid membrane was pierced 
1 cm lateral to the midline with a monopolar needle electrode. The 
CTM was tested by moving the needle to the upper lateral part of the 
cricothyroid membrane until the electrical activity was observed on 

the oscilloscope and heard from the speaker system. We placed the 
needle electrode over the midline of cricothyroid membrane in order 
to measure the activity of the thyroarytenoid muscle (TAM). The needle 
electrode was inserted through the cricothyroid membrane and then 
oriented at an angle of 30° laterally and 60° superiorly. We reached TAM 
with a submucosal approach. The patient was asked to phonate /e:/ 
several times.

Results
Twenty-four patients with hoarseness were included in the study. Eleven 
patients (46%) were male and 13 (54%) were female. The mean age was 
37.62 years (range: 15-57 years). A total of 96 muscles were examined 
with EMG (Table 1).

L-EMG was pathological in 15 patients (62.5%) and bilateral pathology 
was observed in three patients. Twenty muscles (20.8%) were detected 
as pathological, with neurogenic involvement in 20 muscles (70%), 
poor activity or no activity in four muscles (20%) and dystonic activity 
in two muscles (10%). Eight right CTMs (five as neurogenic involvement, 
two as poor activity, one as no activity) and five left CTMs (two as 
neurogenic involvement, one as poor activity, two as dystonic activity) 
were pathological. Neurogenic involvement was observed in the 
right TAMs in four patients and in the left TAMs in three patients. The 
right CTM showed neurogenic involvement in one patient who had 
had radiotherapy due to nasopharyngeal carcinoma. In endoscopic 
laryngeal examination, we detected adduction failure in six patients 
(25%), adduction failure and bowing in eight patients (33.3%), atrophy of 
the vocal cords in three patients (12%), hypertrophy of the vocal cords in 
two patients (8.33%), edema in one patient, irregularity in one patient, 
paralysis in one patient, and polyp in one patient (20%). Regarding 
endoscopic examination, fourteen patients with abnormalities such as 
adduction failure and bowing were evaluated as functional disorder, 
and 10 patients with abnormalities such as nodules, polyps and 
paralysis were evaluated as organic disorders. L-EMG was normal in 
two of 14 patients, and 12 patients (85%) had neurogenic involvement. 
Neurogenic involvement was detected in one patient with Reinke’s 
edema, in three patients with hypertrophic cord, and in 3 patients 
with atrophy of the vocal cords (30%). Endoscopic examinations and 
L-EMG findings of the patients with organic and functional pathology 
were consistent. While two patients had neurogenic involvement and 
decreased activity in bilateral CTMs, they also had adduction failure 
and bowing in the endoscopic examination. The right vocal cord was 
paralytic in one patient and neurogenic involvement was observed in 
the right TAM in EMG. The patient, who had atrophy of the right vocal 
cord in the endoscopic examination, had loss of activity in the right CTM 
and neurogenic involvement in the TAM in EMG.

Discussion
The importance of L-EMG is based on its diagnostic ability to examine 
the major peripheral sensory nerves and motor unit, anterior horn cells, 
axons, and muscle fibers. The structure examined in EMG is the motor 
unit. The muscle may be normal, or may exhibit neurogenic or myogenic 
involvement in EMG. The lesion is outside the muscle component of 
the motor unit in neurogenic involvement. The duration of the motor 
unit action potential (MUAP) is prolonged, the amplitude increases, 
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the number of phases increases, and the number of observed MUAPs 

decreases in case of neurogenic involvement. However, in myogenic 

involvement, the amplitude decreases, the duration is shortened, 

the number of phases increases, and the early recruitment pattern 

is observed (4). In our study, we observed that 12 of 14 patients with 

functional disorder and 3 of 10 patients with organic disorders in the 

endoscopic examination had neurogenic involvement in L-EMG.

L-EMG is a diagnostic method that can be used not only to investigate 

vocal cord paralysis, but also to confirm the location of the lesion, 

possible etiology, and neuroanatomy. The results may vary depending 

on the type of electrodes used (5). In a study performed with 110 

patients, transcartilaginous electrodes and endotracheal electrode 

EMG recordings were compared. EMG recordings performed with both 

electrodes were reported to be reliable. In addition, it was reported 

that transcartilaginous EMG recordings had higher amplitude and 

more stable waves. Although there was significant amplitude reduction 

in endotracheal tube records, there was no significant amplitude 

reduction in transcartilaginous recordings (6). L-EMG is also used for 

intraoperative recurrent laryngeal nerve monitoring (7). In a study in 

ten patients, the researchers used a technique called “airway scope” 

to monitor recurrent laryngeal nerve and SLN intraoperatively. In 

this study, vocal cord motion, which occurred by stimulation given to 
recurrent laryngeal nerve and SLN, was visualized by “airway scope” 
device and it was reported to be an important technique for surgical 
safety (8). In this study, we observed the polyphasic MUAPs in L-EMG of 
one patient with vocal cord paralysis. In accordance with the literature, 
this made us think that prognosis of the patient would be good. In 
another retrospective study in 137 patients, L-EMG results showed that 
SLN, recurrent laryngeal nerve or both were damaged in 94 patients, 
while 43 patients had normal findings. Twenty five percent of the 
neurogenic involvement has been reported to be idiopathic, while 
others have been reported after the treatment of thyroid, parathyroid, 
lung and pancreatic malignant tumors (9). In our study, we found that 
12 of 14 patients with functional disorder and 4 of 10 patients with 
organic disorder had neurogenic involvement in L-EMG. Radiotherapy 
induced neuropathy in nasopharyngeal carcinoma was reported as 
0.3% to 9% (10). Vestibulocochlear apparatus, hypoglossal nerve and 
vagus nerve are the most frequently damaged structures. Although 
vocal cord paralysis due to vagus nerve injury is usually unilateral, 
bilateral paralysis may occur and may lead to life-threatening airway 
obstruction (11). Three patients in our study had had radiotherapy for 
nasopharyngeal carcinoma one year ago and one of these patients had 
neurogenic involvement in CTM.

Öğreden et al. Laryngeal EMG Findings in Hoarseness

Table 1. The endoscopic examination and electromyography findings of patients

Patient Right CTM Right TAM Left CTM Left TAM Examinaton Laryngoscopy

O.T. N N Polyphasia N N AF

A.K. N N N N N AF 

M.M. Neurogenic MUAP N N N N AF 

A.K. N N N Neurogenic MUAP N AF 

E.D. N Polyphasia N N N AF, B 

Y.Y. Decreased activity N N N N AF 

S.K. N Neurogenic MUAP N N N Bilateral edema

F.K. N Neurogenic MUAP N N N Right sided paralysis 

M.K. Neurogenic MUAP N N N N AF, B 

Ş.O. Neurogenic MUAP N Neurogenic MUAP N N AF, B 

M.D. N N N N N Right sided irregularity 

A.C. N N N N N AY, B 

N.Ö. N N N N N AY, B 

C.Ş. Neurogenic MUAP N N N N Bilateral hypertrophy

A.D. N N N N N Bilateral hypertrophy

D.T. N N N N N 
Bilateral edema and 
hypertrophy

H.B. N N N N N Right sided polyp 

Z.B. Decreased activity N Decreased activity N N AF, B 

Ş.K. No activity Neurogenic MUAP N N N Right sided atrophy 

L.B. N N Dystonic activity Neurogenic MUAP N AF, B 

Y.K. N N N N N Left sided atrophy 

M.C. N N N Neurogenic MUAP N Left sided atrophy 

N.A. Polyphasia N Dystonic activity N N AF, B 

C.H. N N N N N Right sided AF

CTM: cricothyroid muscle, TAM: thyroarytenoid muscle, N: normal, AF: adduction failure, MUAP: motor unit action potential, B: bowing
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Conclusion

L-EMG is a safe procedure to detect possible etiology in patients with 

hoarseness. It should be kept in mind that L-EMG may be an adjunctive 

application for detecting pathologies with neurogenic or myogenic 

involvement that affect the superior laryngeal nerve and lead to 

hoarseness.
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