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Effect of Hyaluronic Acid Injection for a
Dysphagia Patient Who Has Unilateral Vocal Fold
Paralysis due to a Lateral Medullary Infarction: A
Case Report
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This paper reports a case of a female patient aged 48 years diagnosed with a right lateral medullary infarction and
dysphagia after the onset period. In a video fluoroscopic swallowing study (VFSS), significant manifestations were
not observed in the oral phase, but during swallowing aspiration, a larger amount of post-swallowing residue were
observed on the test of swallowing of semisolid and liquid. After the VFSS, a laryngoscopy was performed, which
indicated paralysis and para-median fixation in the right vocal fold. In this case, swallowing with rightward head
rotation was adopted as a compensation technique to reduce the aspiration caused by the para-median fixation of
the right vocal fold, but it was not enough to improve the dysphagia in this case. To medialize the right vocal
fold, hyaluronic acid was injected with laryngoscopic guidance. In a VFSS conducted after the injection, aspiration
was not observed on the test of swallowing a semisolid and liquid. The injection of hyaluronic acid is less invasive
than surgical operations, does not require general anesthesia, and makes the recovery time shorter. Therefore, it is
expected to be an alternative to the treatment of unilateral vocal fold paralysis (UVFP) accompanied with
dysphagia. (JKDS 2019;9:40-45)
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and vocal fold paralysis is also known to be its cause.
The larynx plays an important role in airway protection, respiration, and phonation. The immobility of
the vocal fold exerts a great influence on the laryngeal
movements, causing a phonation disorder and the
incomplete closure of the vocal fold. In case the vocal
fold does not close completely, food may penetrate
or be aspirated, deglutitive subglottic pressure falls,

INTRODUCTION
Dysphagia is likely to cause aspiration pneumonia,
dehydration and malnutrition as well, and continuous
untreated dysphagia may even lead to death1.
Leder et al. reported that vocal fold paralysis
occurred in 426 (29%) out of 1452 dysphagia patients2.
It is known that a brain injury may cause dysphagia,
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which can eventually lead to dysphagia .
Dysphagia is an important task upon rehabilitation.
In recent years, several interventional treatments have
actively been applied to dysphagia. For instance, a
balloon can be used to strengthen the upper sphincter
4
of the pharynx or the esophagus , or Botox can be
injected into the upper esophageal sphincter in the
cases of dysphagia accompanied with cricopharyngeal
5
dysfunction . On the other hand, not many interventional treatments for the larynx are available, and
moreover this issue has not attracted much scholarly
attention.
This case report was based on a hypothesis that the
Ⓡ
injection of hyaluronic acid (Restylane , Q-Med.
Uppsala, Sweden) would induce the medialization of
the vocal fold and its complete closure and thus
would improve the dysphagia in the patients with
brain injuries accompanied with unilateral vocal fold
paralysis (UVFP). The results were compared with the
VFSS.

CASE REPORT
The patient was a female aged 48 years old with
no particular medical history. After being diagnosed
with right lateral medullary infarction accompanied
with vertebral artery dissection, she received injections of tissue plasminogen activators (t-PAs) and
had conservative treatments in the department of
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neurology. After being diagnosed with right lateral
medullary infarction, she complained of dysphagia.
She had to get a nasogastric tube inserted. For dysphagia treatement, she was transferred to the department of rehabilitation medicine 4 weeks after the
onset of the symptoms. Thereafter Video fluoroscopic
swallowing study (VFSS) was conducted, and practiced
on the patient ingesting 4cc of semisolid and the same
amount of liquid. On the VFSS, post swallowing
residue was measured by the initial remnant of the
first swallowing and corresponded to the area of the
food retained in the pharyngeal space in the twodimensional projection. The area was measured with
a 2D screen AutoCAD (Autodesk, San Francisco, CA,
USA), and the guideline for length was a 100 Won
Korean coin attached to the neck (23 mm in diameter). During swallowing aspiration and post swallowing residue reached about 80% on the test of
swallowing of semisolid. In addition, on the liquid
swallowing test, during swallowing aspiration was
observed. On an anteroposterior view of the VFSS,
the semisolid residue on the right side was observed
to cause post swallowing aspiration.(Fig. 1) Before
the procedure, the Penetration Aspiration Scale (PAS)
score was 7 points, and Functional Dysphagia Scale
(FDS) was 72 points.
The patient had no problems with cognition, getting
30 points in a mini-mental state examination (MMSE),
and did not show significant problems on a cranial

Fig. 1. The baseline results of VFSS. (A) During swallowing aspiration is observed on the test of semisolid. (B) During swallowing aspiration is observed on the test of liquid. (C) On anteroposterior view of VFSS, Post swallowing aspiration is observed on
the right side. VFSS: video fluoroscopic swallowing study.
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nerve function test except for the vagus nerve. The
paitent complained of the difficulty with phonation,
so laryngoscopy was practiced through a laryngoⓇ
scope (MAJ-992 , Olympus, Japan). The laryngoscopy found the para-median fixation of the right
vocal fold that seemed to be the paralysis of the right
vocal fold.
In this case, swallowing with the rightward head
rotation was chosen as the compensation technique.
The aim was to decrease the anatomical space of the
pyriform sinus on the affected side and therefore to
reduce the food residue that caused post swallowing
aspiration. The compensation technique attempted
swallowing was performed with viscous water mixed
with thickener or yogurt in the rightward head rota-

tion during occupational therapy.
After 2 weeks, the results were checked with a
VFSS in a situation of swallowing with rightward head
rotation. During swallowing aspiration was not observed
on the test of semisolid swallowing. However, although
the residue was slightly reduced from 80% to 50%,
post swallowing aspiration is observed. Furthermore,
on the liquid swallowing test, during swallowing aspiration was observed. The PAS score was 6 points, and
FDS score was 68 points.
The medialization of the right vocal fold was
attempted after 4-weeks of dysphagia treatment. HyaⓇ
luronic acid (Restylane , Q-Med. Uppsala, Sweden)
was injected into the right vocal fold with the guiⓇ
dance of a laryngoscope (MAJ-922 , Olympus, Japan).

Fig. 2. (A) Before the Injection.
(B) After the Injection of HyaluroⓇ
nic acid (Restylane Q-Med. Uppsala,
Sweden) in Right Vocal fold. The
right vocal fold has been medialized after the injection of hyaluronic acid (the black arrow). VFSS:
video fluoroscopic swallowing study.

Fig. 3. VFSS after the hyaluronic acid injection. (A) Aspiration is not observed on the test of semisolid. (B) Aspiration is not observed on the test of liquid. (C) On anteroposterior view of VFSS, Post swallowing aspiration is not observed on the right side.
VFSS: video fluoroscopic swallowing study.
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Table 1. Dysphagia parameter before and after injection.
Timeline

PAS

FDS

Postswallowing
Residue (%)

Initial
After 2 weeks of rehabilitation
After 4 weeks of
rehabilitation (Post injection)

7
6
2

72
68
48

80%
50%
15%

All procedures were performed under local anesthesia,
and the patient inhaled a 4% lidocaine nebulizer for
15 minutes. To anesthetize the nasal cavity, 4% lidocaine was sprayed into the nasal passage. To anesthetize the larynx, 4% lidocaine was dripped onto the
base of the tongue, the epiglottis, the arytenoids, and
the vocal folds, while the patient phonated. A hyaluroⓇ
nic acid gel (Restylane Q-Med. Uppsala, Sweden)
was injected. A 25-G needle was passed through the
cricothyroid membrane, and the process was monitored
Ⓡ
using a transnasal flexible fiberscope (MAJ-922 Olympus, Japan). The gel was slowly injected into the
vocalis muscle anterior to the vocal process, and the
injection was continued until a slight overcorrection
was evident. The mean volume of material injected
was 0.5 ml.(Fig. 2)
The results were checked with a VFSS in a situation
of swallowing with rightward head rotation, 3 days
after the injection. During the swallowing of semisolids, aspiration was not observed. The residue was
remarkably reduced from 50% to 15%. During the
swallowing of liquids, aspiration was not observed
either.(Fig. 3) After the procedure, the PAS score was
2 points and FDS score was 48 points.(Table 1)

DISCUSSION
The larynx is important in phonation and protects
3
the airway in the process of deglutition . It functions
as a physical barrier between the hypopharynx and
the trachea, and this is made possible by the mechanical closure the glottis between the hypopharynx and
the trachea. Moreover, the larynx is involved in epiglo6
ttic deflection and laryngeal elevation .
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In the case of UVFP, clinically, the principal complaint is hypophonesis, whereon many studies have
been carried out. However, there have been few
studies on dysphagia. Heitmiller conducted a retrospective study and reported that aspiration occurred
in 38% of UVFP patients, and that laryngeal pene7
tration occurred in 12% . There are considerable
numbers of UVFP patients who complain of dysphagia. In particular, fatal problems are likely to arise
in the patients with pulmonary function insufficiency.
Head rotation toward the paralyzed side can be a
compensatory rehabilitation technique for the dys8
phagia of UVFP patients . This technique aims to
decrease the anatomical space of the pyriform sinus
on the affected side,thereby reducing the food residue
9
and, by extension, lowering the aspiration rate .
A surgical method is type-1 thyroplasty to insert an
implant, e.g., cartilage, so that the vocal fold on the
affected side can be medialized. It is regarded as the
criterion standard of surgical treatment for patients
10
with vocal fold paralysis .
In addition, injection laryngoplasty can be an alternative treatment for medialization of vocal fold. Paraffin was the first injection into the vocal fold. In 1911,
Brunning used it first, but its use was stopped soon
afterward due to severe foreign body reactions and
11
side effects . The next substance was autologous fat
graft, but it has the disadvantage of quick absorp12
tion . Bovine collagen causes a foreign body reaction
and the subsequent respiratory obstruction, so the
patient has to have hassle with a skin test. Recently,
Ⓡ
Restylane (Q-Med. Uppsala, Sweden), based on hyaluronic acid produced within the body, has been used
a lot. It has been reported to be highly biocompatible
and to hardly cause a foreign body reaction. It is also
absorbed into surrounding tissues, but in that process
it brings on isovolemic degradation and attracts more
moisture, and as a result, its volume remains about
13
the same until complete absorption .
In the case of this patient, UVFP was the main
Ⓡ
cause of dysphagia, so hyaluronic acid (Resytlen ,
Q-Med. Uppsala, Sweden) was injected into her vocal
fold. This procedure is less invasive than surgical
JKDS Vol. 9, No. 1, 2019
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operations, makes the recovery time shorter, and does
not cause side effects, because it does not require
general anesthesia. Furthermore, its effect lasts longer
than fat grafting, and compared to paraffin or bovine
collagen, it is less likely to cause granulomas or autoimmune responses. As a result, aspiration was reduced
in the process where semisolid and liquid are taken
in, and dysphagia was improved.
A possible mechanism involved here is an improvement in the mechanical protection resulting from the
medialization of the vocal fold, which might make it
possible to reduce not only intra-deglutitive aspiration
into the airway, but also post-deglutitive aspiration
14
caused by the food residue in the piriform sinus .
Another possibility is hypopharyngeal sump pressure
made after the complete closure of the vocal fold.
The force makes food in the oral cavity go down
lower than the pharynx, clearing thus the pharynx
and the esophagus, and therefore clears the postdeglutitive residue. Before the procedure, hypopharyngeal sump pressure was reduced due to the paramedian fixation of the right vocal fold. But after the
injection of hyaluronic acid, hypopharyngeal sump
pressure was increased due to the complete closure
of the vocal fold. As a result, it might clear the bolus
much more and reduce aspiration caused by post14
deglutitive residue .
In the long run, the complete closure of the vocal
fold will improve cough strength. Then, it may more
strongly clear intra-deglutitive aspiration, food that
had penetrated the larynx, and post-deglutitive aspiration caused by post-deglutitive residue, wherefore
the morbidity rate of aspiration pneumonia is ex7
pected to be reduced .
In this case, the patient showed improvement in
dysphagia with only vocal fold injection, although, in
many clinical situations, the role of vocal fold medialization alone is limited to treat dysphagia. Therefore,
to improve dysphagia due to other causes, not only
vocal fold medialization, but also other treatment
options such as endoscopic balloon dilatation, Botox
injection, and type 1 thyroplasty are needed to be
considered to treat each individual appropriately.
JKDS Vol. 9, No. 1, 2019

In conclusion, for cases of UVFP accompanied with
dysphagia, it is recommended to inject hyaluronic
Ⓡ
acid (Restylane , Q-Med. Uppsala, Sweden) into the
vocal fold. In addition, a further study needs to be
carried out with a control group in order to further
clarify the utility and suitability of hyaluronic acid
Ⓡ
(Restylane , Q-Med. Uppsala, Sweden).
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