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Abstract
Objectives: To study the effect of a new technique for closed reduction of dislocated arytenoids.

Methods: The study included 21 females (72.4 per cent) and eight males (27.6 per cent) with a diagnosis of arytenoid
dislocation. There were 18 cases of left arytenoid dislocation and 11 of right arytenoid dislocation.Twenty-eight cases
had anteromedial dislocation and one had posterolateral dislocation. All patients were treated with closed reduction
using custom-made metal rods and an operating microscope, under general anaesthesia.

Results: Post-operatively, 21 patients’ voices returned completely to normal (including full vocal fold mobility),
five had an improved voice and three failed to show any improvement. There were no post-operative complications.

Conclusion: This new closed reduction technique is a safe procedure for patients with dislocated arytenoids. It is
repeatable and the outcome is reliable and effective. Closed reduction can be a useful treatment for arytenoid
dislocation.
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Introduction
Arytenoid dislocation was first reported in 1974. Since
then, a small incidence has been reported, varying from
0.023 to 6.2 per cent of the patients who received direct
laryngoscopy.1,2 The condition may be under-reported
due to misdiagnosis as vocal fold paralysis. There has
only been one large series reported.3,4 Arytenoid dislo-
cation is usually associated with laryngotracheal intu-
bation, using various kinds of laryngotracheal tube.1,2

Patients with arytenoid dislocation usually complain
of hoarseness, dysphagia, aspiration, odynophagia
and stridor. The condition can occur in both adults
and children, and is usually unilateral, although bilat-
eral involvement has been reported.5–7

The most common approach to reduction of a dislo-
cated arytenoid often results in unfavourable and unpre-
dictable outcomes.4,8–10 However, a few cases of
successful closed reduction have been reported.3,11–14

Herein, we report a series of successful closed
reduction procedures performed at our institution,
using a new technique. We describe dislocation charac-
teristics, as well as the advantages of, and potential pro-
blems with, the new reduction technique.

Materials and methods
This study was approved by the ethics committee of the
Faculty of Medicine, Prince of Songkla University,

Hat-Yai is a major city in Songkla Province, Songkla,
Thailand.

Patients

From 2003 to 2009, we recruited to the study 29
patients attending the otolaryngological out-patient
department of Songklanagarind Hospital with aryte-
noid dislocation.
The clinical diagnosis of arytenoid dislocation was

made by video fibre-optic laryngoscopy, which
showed a shorter and lower vocal fold in cases of ante-
romedial dislocation, and a higher and longer vocal
fold in cases of posterolateral dislocation, together
with absence of the jostle sign.
Laryngeal electromyography was performed in six

patients whose onset of disease was less than two
weeks prior to presentation, in order to exclude vocal
fold paralysis.
An intra-operative diagnosis of arytenoid dislocation

was made by direct laryngoscopy with intra-operative
arytenoid palpation.

Surgical procedure

All cases of arytenoid dislocation were treated under
general anaesthesia using jet ventilation and muscle
relaxants. An enlarged proximal end laryngoscope
with chest support, together with an operating
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microscope, was used to visualise the posterior half of
the glottic area.
The new technique used two round, custom-made,

stainless steel rods to achieve closed reduction. These
were approximately 30 cm long, 1 cm in diameter at
the handle, 0.3 cm in diameter along the shaft,
and tapered to a dull point with a 90° bend at the

end, forming a hook. The first metal rod was inserted
through the glottic space and hooked under the
vocal process, while the second rod was applied
at the posterior aspect of the affected arytenoid
(Figure 1).
In cases of anteromedial dislocation, affected right

arytenoids were lifted up and simultaneously rotated
anticlockwise, while affected left arytenoids were
rotated clockwise. The arytenoid tip position was
then corrected by either pulling back or pushing
forward, depending on whether the dislocation was
subtype I or subtype III. Subtype I dislocation refers
to anteromedial dislocation with the arytenoid tip in a
forward position, subtype II to dislocation with the
tip in a central position, and subtype III to dislocation
with the tip in a backwards position (Figures 2–4).
In cases of posterolateral dislocation, the affected

arytenoid was pushed forward and rotated medially.
The reduced arytenoid was then compared with the

normal side as regards arytenoid contour, vocal fold
length and level, and reflex movement (the latter
tested by touching while the patient was under light
general anaesthesia).
Systemic prednisolone was prescribed over the oper-

ative period and for one week post-operatively, together
with absolute post-operative voice rest to prevent recur-
rent dislocation. Follow-up appointments were sched-
uled for one week, four weeks and nine to 12 months
post-operatively.
During the first two post-operative follow-up

appointments, evaluation was performed by either the
authors or another otolaryngologist.

FIG. 1

Diagram showing closed reduction of an anteromedially dislocated
right arytenoid. The left metal rod (A) is inserted through the glottic
space to hook under the vocal process of the right arytenoid, while
the right metal rod (B) is applied posteriorly. Lifting and anticlock-
wise rotation are performed simultaneously (arrows), until the right
arytenoid and vocal fold are in their normal positions and are level,

compared with the left side.

FIG. 2

(a) Diagram and (b) videolaryngoscopic appearance showing subtype I anteromedial dislocation of the right arytenoid. The right arytenoid is
displaced anteriorly and tipped forward, and the right vocal fold is shorter and lower than that on the left side. Part (a) shows the relationship

between the anteriorly displaced right arytenoid and the cricoid cartilage.
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FIG. 3

(a) Diagram and (b) videolaryngoscopic appearance showing subtype II anteromedial dislocation of the right arytenoid. The right arytenoid is
displaced anteriorly, with its tip in a central position. Part (a) shows the relationship between the anteriorly displaced right arytenoid and the

cricoid cartilage.

FIG. 4

(a) Diagram and (b) videolaryngoscopic appearance showing subtype III anteromedial dislocation of the right arytenoid. The right arytenoid is
displaced anteriorly and tipped backward. Part (a) shows the relationship between the anteriorly displaced right arytenoid and the cricoid

cartilage.
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Post-operative voice assessment

Post-operatively, the patient’s voice was labelled as
normal if there was consensus that: (1) the affected
vocal fold moved normally; (2) the patient’s voice
was normal (as judged by the authors or another otolar-
yngologist, the patient, and their relatives) compared
with the pre-dislocation voice; (3) there were no voice
complaints (e.g. roughness, breathiness or asthenia);
and (4) there were no voice problems which affected
the patient’s quality of life (according to the Voice-
Related Quality of Life Measure).15 Patients’ global
voice quality was also assessed.
The patient’s voice was labelled as improved if there

was consensus that the voice was better but still subnor-
mal, and that the affected vocal fold showed sluggish
movement.
The patient’s voice was labelled as ‘failure’ if the

reduced arytenoid showed recurrent dislocation, or if
there was no improvement in the patient’s voice and
no appreciable vocal fold mobility.
In this study, no extra surgical intervention or voice

therapy were given. We did not inject steroids or botu-
linum toxin into the displaced joint or adductor muscle.

Statistical analyses

Data were analysed statistically using the Statistical
Package for the Social Sciences version 18.0 for
Windows software program (SPSS (Thailand) Co Ltd,
Bangkok, Thailand). Descriptive data are reported as

mean± standard deviation. Measures and tests of
association between variables of interest were deter-
mined using the paired t-test for dependent parametric
scale data, the chi-square test for independent nominal
data, and the Wilcoxon signed rank test and
Kruskal–Wallis test for non-parametric ordinal and
scale data, respectively. Results were considered stat-
istically significant if the p value was less than 0.05.

Results and analysis
The incidence of arytenoid dislocation in this study was
0.25 per cent of the overall otolaryngological in-patient
population.
Patients and treatment profiles are shown in Table I.

Twenty-one patients’ voices returned completely to
normal post-operatively, including full vocal fold
mobility. The reduced arytenoids showed a minimal
to moderate degree of swelling at one week and one
month post-operatively (Figures 5 and 6, respectively).
The number and types of surgical procedures per-

formed in patients with arytenoid dislocation of endo-
tracheal intubation origin are shown in Table II.
Table III shows statistical analyses for side, subtype,

aetiology, outcome, and time delay from onset of the
condition to surgery.
Patients’ post-operative scores for voice-related

quality of life (both individual domain scores and
overall score) and global voice quality are shown in
Table IV. Long-term follow-up at 9–12 months

TABLE I

PATIENTS AND TREATMENT PROFILES

Pt no Pt age (y)/sex Aetiology Dislocation/subtype Treatment delay∗ Ops (n) Outcome

1 48/F Intubation Anterior/I 2 months 1 Normal
2 22/M Intubation Anterior/I 2 weeks 3 Failure
3 20/M Intubation Anterior/I 1 week 2 Normal
4 15/M Intubation Anterior/I 40 days 1 Normal
5 49/F Intubation Anterior/I 18 days 1 Normal
6 57/M Intubation Anterior/I 2 months 2 Improved
7 46/F Intubation Anterior/III 1 week 1 Normal
8 52/F Intubation Anterior/I 1 month 1 Normal
9 22/F Intubation Anterior/III 25 days 1 Normal
10 55/F Intubation Anterior/I 20 days 1 Normal
11 63/F Intubation Anterior/II 14 weeks 1 Normal
12 48/F Intubation Anterior/I 12 days 2 Failure
13 50/F Intubation Anterior/I 2 months 1 Improved
14 21/F Spontaneous Anterior/II 8 months 2 Improved
15 34/F Intubation Anterior/II 19 days 1 Normal
16 35/M Intubation Anterior/III 20 days 1 Improved
17 62/M Intubation Anterior/II 8 days 1 Normal
18 42/F Intubation Anterior/III 56 days 2 Normal
19 18/F Intubation Anterior/I 13 years 1 Normal
20 65/F Spontaneous Anterior/I 1 month 2 Normal
21 77/F Intubation Anterior/I 52 days 1 Normal
22 34/M Spontaneous Anterior/II 49 days 2 Failure
23 42/F Intubation Anterior/I 8 months 4 Improved
24 72/F Intubation Anterior/I 1 month 1 Normal
25 54/F Intubation Anterior/I 2 days 1 Normal
26 12/F Intubation Posterior 10 weeks 2 Normal
27 52/M Intubation Anterior/I 3 weeks 2 Normal
28 52/F Intubation Anterior/II 6 weeks 1 Normal
29 13/F Intubation Anterior/I 5 weeks 1 Normal

∗Time from onset of symptoms to surgery. Pt= patient; no= number; y= years; ops= operations; F= female; M=male
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post-operatively showed that patients were satisfied
with their voice, and no speech rehabilitation or
further surgical intervention was required.
There were no post-operative complications in any of

the participating patients.
During the early part of the study, five patients had

only ‘improved’ outcomes, and three closed reduction
procedures failed, requiring subsequent thyroplasty to
correct patients’ hoarseness and aspiration; these out-
comes may have represented the effect of a ‘learning
curve’.

Discussion
There is currently no ‘gold standard’ diagnostic tech-
nique for arytenoid dislocation. Rigid videolaryngo-
scopy, fibre-optic laryngoscopy, videostroboscopy,
high resolution computed tomography (CT) and laryn-
geal electromyography have all been used in the clini-
cal diagnosis of arytenoid dislocation.6,13,16–19

Some cases of vocal fold paresis and paralysis can
mimic arytenoid dislocation, making diagnosis diffi-
cult. In our experience, with a background in radiologi-
cal consultation, we have found that high resolution CT
has limitations in visualising the uncalcified arytenoids
of children and adults up to 40 years of age, particularly
if the clinician is blinded to the clinical data and provi-
sional diagnosis. Electromyography may show an
abnormal interference pattern in cases of long-standing
dislocation, as seen in 23 of our patients.

FIG. 5

Videolaryngoscopic view of the same larynx shown in Figure 2, one
week after closed reduction. The right arytenoid shows marked
swelling. The mildly swollen right vocal fold is in the normal pos-

ition and level, compared with the left vocal fold.

FIG. 6

Videolaryngoscopic view of the same larynx shown in Figure 5, one
month after closed reduction, in phonation. Minimal swelling of the
right arytenoid can still be seen. The right vocal fold is in the normal
position and is approximately level with the left vocal fold at the

mid-line.

TABLE II

SURGERY IN PATIENTS WITH ENDOTRACHEAL
INTUBATION AETIOLOGY∗

Surgery type Pts (n)

Airway maintenance 7
Craniotomy 4
Abdominal 4
Burn scrubbing 2
Vascular 2
Thyroidectomy 2
Cervical spine 2
Mastopexy 1
Tracheoesophageal fistula repair 1
Direct laryngoscopy & oesophagoscopy 1

∗Twenty-four cases were unrelated to recurrent laryngeal nerve
paralysis. Pts= patients

TABLE III

VARIABLES OF INTEREST: DATA & STRENGTH OF
ASSOCIATION

Variable Data p

Side (pts (n; %)) 0.194
– Left 18 (62.1)
– Right 11 (37.9)
Anteromedial dislocation (pts (n; %)) 0.007
– Subtype I 17 (60.7)
– Subtype II 7 (25)
– Subtype III 4 (14.3)
Aetiology (pts (n; %)) 0.001
– Intubation 26 (89.7)
– Spontaneous∗ 3 (10.3)
Outcome (pts (n; %)) <0.001
– Normal 21 (72.4)
– Improved 5 (17.2)
– ‘Failure’ 3 (10.4)
Treatment delay† (wks (mean± SD)) 0.068
– Normal outcome 4.71± 3.43
– Improved outcome 16.57± 14.23
– ‘Failure’ outcome 3.57± 2.97
– Total‡ 5.45± 8.26

∗No history of neck trauma or intubation (apart from severe
coughing or vomiting) before onset of hoarseness. †Time interval
from onset of symptoms to surgery. ‡Excluding case 19 (see
Table I). Pts= patients; wks=weeks; SD= standard deviation
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The diagnosis of arytenoid dislocation must be con-
firmed using direct laryngoscopy and intra-operative
palpation. Diagnosis may be aided by the absence of
a jostle sign and the presence of possible causes of
recurrent nerve injury. During surgery, following suc-
cessful closed reduction, immediate reflex movement
of the arytenoid upon touching is considered a thera-
peutic diagnosis.
To date, reported treatments for arytenoid dislocation

have included closed reduction, thyroplasty, arytenoid
adduction–rotation and pin fixation; however, none
has been widely accepted.4,6,11,16 Arytenoid closed
reduction is usually conducted using a laryngoscope,
laryngeal forceps and laryngeal spatula.1,4,11,20

Our new technique has superior results to previously
reported treatments, due to bimanual handling under an
operating microscope and complete muscle relaxation
under general anaesthesia. If reduction is not satisfac-
tory, the surgical manoeuvre can be repeated.
Closed reduction of a posterolateral dislocation is

more difficult to perform, as the posterior cricoaryte-
noid and interarytenoid muscles provide greater resist-
ance to anterior arytenoid cartilage displacement, and
over-reduction may occur.21

One pitfall of closed reduction relates to the mislead-
ing impression that the arytenoid is displaced anteriorly
and rotated medially, when it is actually rotated later-
ally (off the midline) and must be rotated medially to
achieve reduction.14,17,20,22,23

• Arytenoid dislocation should be considered in
patients with persistent hoarseness after
endotracheal intubation

• A new closed reduction technique is
presented: the arytenoid is lifted into a
normal position using customised metal rods,
under general anaesthesia

• This technique was used in 29 patients with
arytenoid dislocation

• Twenty-one patients (72.4 per cent) obtained
successful reduction, with normal voice and
vocal fold mobility post-operatively

Closed reduction should be performed as soon as poss-
ible after arytenoid dislocation to achieve the best

results. However, in our study Kruskal–Wallis analysis
indicated no significant difference in outcome for pro-
cedures performed at varying times after dislocation.
Finally, it should be noted that five patients had only

an ‘improved’ outcome, and three patients had a
‘failed’ outcome and required subsequent thyroplasty;
these outcomes may have been influenced by a learning
curve in mastering the new technique.
This study’s main strength is that it represents the

first report of a reliable and repeatable new technique
for closed reduction of arytenoid dislocation, with a
high success rate in restoring the dislocated arytenoid
to its normal position.
The study’s main weaknesses are the lack of post-

operative evaluation by a speech therapist, and the
small number of patients included.
A multi-centre study is required in order to produce

sufficient data to enable widespread acceptance of this
new technique.

Conclusion
Arytenoid dislocation should be excluded in every
patient suffering from hoarseness following anaesthe-
sia involving intubation or laryngeal instrumentation.
Intra-operative arytenoid palpation is needed to
confirm diagnosis. Closed reduction is the definitive
treatment for arytenoid dislocation. A new, original
and reliable surgical technique is presented and
described. Most patients in this study benefitted from
this new treatment, and regained normal voice and
vocal fold mobility post-operatively.
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