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were collected from the electronic medical record.

our series was associated with one complication.

avoid surgery in patients with select vocal fold lesions.
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Background: Benign vocal fold lesions identified in professional voice users, frequently require further treatment
after failure of conservative measures. The role of vocal fold steroid injection as a treatment option for select
benign lesions is the focus of this study. Steroid injection may avoid phonosurgery in some individuals thereby
reducing the potential for adverse side effects associated with surgery.

Objective: The purpose of the study is to review the effect of steroid injection on vocal function in professional
voice users associated with a benign lesion(s) using the Voice Handicap Index-10.

Method: This study is a retrospective review of patients (professional voice users) that underwent 1 or more steroid
injection(s) between July 2014-December 2018. The Voice Handicap Index-10 was compared from pre to post
treatment. Patients were identified using billing code data for laryngeal injection. Patient demographics (age,
gender, profession), previous phonosurgery, date of steroid injection and follow up dates as well as VHI-10 scores

Results: Twenty four patients were identified. The mean Voice Handicaplndex-10 score decreased from 23.5 pre
injection to 17.8 post injection which represented a reduction of 24.3%. Vocal fold steroid injection procedure in

Conclusion: Vocal fold steroid injection for benign lesions is a safe, well-tolerated procedure with an improvement
in vocal function without surgical intervention. Steroid injection should be considered as a treatment option to

Introduction

In patients who present with significant dysphonia, mu-
cosal fold lesions are often identified during videostrobo-
scopic examination. Benign vocal fold lesions such as
vocal nodules, polyps and cysts are usually secondary to
phonotrauma. These lesions are associated with chronic
inflammation and variable fibrosis in the vocal fold cover
and lamina propria [1, 2]. Management is multidisciplin-
ary with medical, behavioral and potentially surgical
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treatment options. In professional voice users, whose
livelihood may depend on their voice, small lesions
which do not respond to conservative management are
commonly offered surgery as these patients are more
likely to have functional disability [3].

Although the risks of direct laryngoscopy (including
general anaesthesia) are low, it is not without risk. Re-
cent publications indicate that there is between 0.3—-3%
risk of serious complication including cardiac and airway
obstruction [4]. Post operative scarring is also a concern
and many professional voice users would prefer to avoid
as it has been associated with irreversible mucosal wave
dysfunction [5, 6]. With the trend towards non-invasive
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therapy and advances in both endoscopic imaging and
equipment, it is possible to offer an alternate to conven-
tional surgery with vocal fold steroid injection [7-9].

The mucosal wave of the vocal folds is generated as
the cover (the epithelium and superficial lamina propria)
deforms over the body (the vocal fold ligament and
vocalis muscle). The underlying structure of the lamina
propria consists of extracellular matrix, collagen and
elastin fibers [2, 5, 6]. Benign vocal fold lesions have
varying amounts of inflammatory products, collagen de-
position and fibroblast activity within the mucosa and
lamina propria [2]. These lesions are associated with
dysphonia and in some patients with significant disabil-
ity [5, 6].

Professional voice users have been defined as individ-
uals whose profession, either wholly or partially depends
on the use of voice [10]. Professional voice users typic-
ally spend 6h per day using their voice and report
higher incidence of voice symptoms and degree of dis-
ability compared to matched controls [3].

Intralesional use of corticosteroids allows a site spe-
cific administration of a high concentration therapeutic
agent with a low risk of adverse systemic side effects
similar to dermatological use for hypertrophic scar and
keloid formation [11]. The anti-inflammatory effect of
corticosteroids is posited to occur by decreased cell per-
meability and down-regulation of proinflammatory cyto-
kines. Also, it has been postulated that not only does
corticosteroid reduce collagen deposition but also trans-
forming growth factor beta (TGF-beta)- induced colla-
gen synthesis and fibroblast proliferation [11, 12].

The reported potential complications of vocal fold
steroid injection (VESI) include muscle atrophy,
hemorrhage and allergic reaction [7-9] Another possible
complication is the immunosuppression effect of the ste-
roids, local or systemic [12].

Methods

This study was approved by St Michael’s Hospital’s re-
search ethics board (REB #19-075). Professional voice
users who presented to our tertiary referral voice clinic
with dysphonia were the focus of this retrospective
study. Voice Handicap Index-10 (VHI-10) before and
after the steroid injection for a benign lesion between
July 2014—December 2018 was collected. Billing code
data was used to identify all patients that underwent
VESIL Patients that received steroid injection for condi-
tions other than dysphonia were excluded (LE. glottic/
subglottic stenosis). Professional voice users were de-
fined as individuals whose occupation relied primarily
on voice use. For example, singers, teachers or public
speaking which were the most common occupations in
the study group.
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Of note, the use of triamcinolone acetonide (40 mg/
ml) was based widely published application to treat scar.
However, the suspensions can leave yellow deposits oc-
casionally remaining visible for weeks after injection in
the lamina propria. For this reason and due to the simi-
lar pharmaceutic profile, dexamethasone was used if the
patient indicated a preference.

Inclusion criteria

1. Adult patients over age 18 years of age
Benign appearing lesions and of small caliber (less
than 50% width of true vocal fold in maximum
dimension excluding granuloma)

3. Professional voice user (LE. singers, public speaking
primary occupation)

4. Optimized medical management of possible
contributing comorbidities (i.e. reflux, voice use,
hydration)

5. Speech therapy course completed

Exclusion criteria

1. Leukoplakia or mucosal lesions dysplastic in
appearance

2. Intolerance of flexible nasoendoscopy during initial

examination (for stroboscopic evaluation)

Allergy to corticosteroid preparations

4. Large vocal fold lesions (phonosurgery amenable)

w

The following data was collected:

1. Patient demographics (age/gender/profession);
2. Diagnosis of current laryngeal pathology (polyp,
nodule, prenodular oedema, scar, sulcus and
granuloma)

History of previous vocal fold surgery

Date of steroid injection(s)

Length of follow-up

VHI-10 pre VESI and post (final or single) VFSI
Presence of laryngo pharyngeal reflux by history
/videostroboscopic findings.

N o w

The degree of dysphonia was assessed using VHI-10
which is a validated questionnaire indicating the degree
of vocal disability. The response to each question was
graded from O to 4, depending on the perceived degree
of handicap with total score of 40 as most severely af-
fected [6]. A VHI-10 score of greater or equal to 11 is
abnormal [13].

Description of VFSI
A standardized laryngeal injection flow sheet was used
to document the procedure including the pathology, site
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of injection, amount of local anesthetic and any compli-
cations (Additional file 1). This flow sheet was adapted
from the In-Office laser flow sheet that has been used in
our center [14]. A separate consent was also done as per
usual treatment protocol. Depending on anatomy such
as small nasal space (channeled scope is 1.5 mm wider),
high or narrow thyrohyoid space or difficult to palpate,
and/or patient preference, one of the following two ap-
proaches were done for VFSL

Thyrohyoid approach
Flexible chip tip videolaryngoscopy was carried out after
cottonoid packing one side of the nose with xylometazo-
line/4% lidocaine mixed in equal parts. Local anesthetic
(1% lidocaine with 1:100,000 epinephrine) was injected
at the skin at the thyroid notch and subcutaneous tissue
(25 gauge needle). The assistant then advanced the
videolaryngsocope (VNL-1190STK, Pentax, JAPAN) into
position just above the vocal folds and a double bend
25@G needle [15] (Fig. 1) is used to inject subcutaneously
in the pre epiglottic space to just above the petiole.
Once the needle is visualized lifting the mucosa just
above the vocal folds in the midline, the needle was
placed through the mucosa to inject plain lidocaine (2%)
onto the surface vocal folds. The needle is passed at the

Fig. 1 Two 45° angle bends at the hub and 1 cm from the needle
tip forming a 90° angle between the syringe and tip of needle [15]
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midline of the neck immediately above the thyroid notch
and directed acutely downward once the first 45 degrees
bend is at the level of the skin until the needle enters
the airway in the area of the petiole. The tip of needle
will tent the laryngeal mucosa before piercing to provide
optimum site guidance. Approximately 1cc of topical
lidocaine is instilled in the larynx.

Alternatively, topical laryngeal anesthesia can be ad-
ministered with lidocaine drip onto larynx using a work-
ing channel of the flexible laryngoscope, or dripping
using Abraham cannula under flexible laryngoscope
guidance, or nebulization of the lidocaine using a simple
disposable nebulization device.

A 3 ml syringe filled with dexamethasone (10 mg/ml,
DIN 02387743, manufactured by OMEGA, Montreal,
Canada, H3M 3A2) or triamcinolone acetonide suspen-
sion (40 mg/ml, DIN 01977563, manufactured by Cytex
Pharmaceuticals Inc. Halifax, Canada, B3K 1 W1I) is at-
tached to a double-bend 25G needle (1.5in. in length
was used in the same access approach as topical
anesthesia). The steroid is injected in superficial lamina
propria at or immediately adjacent to the site of path-
ology avoiding surface capillaries. The usual volume var-
ies between 0.05-0.2 cc depending on the lesion size.

Trans-nasal approach

Using the working channel of a flexible chip tip naso-
pharyngoscope (VNL-1570STK, PENTAX, JAPAN) with
a disposable flexible needle tract (27G rigid tip, Olympus
**MAJ-656) and a reusable metallic external sheath
(Olympus *MAJ-655).

Outcome evaluation

All patients underwent history and full head and neck
examination as well as videostroboscopy at the first visit.
The pre VFSI VHI-10 and the last follow-up VHI-10
were collected and compared. The follow up duration
was considered as the duration between the final VFSI
and the last assessment with VHI-10.

Data analysis

Descriptive statistics were calculated and reported.
Given the sample size, only the primary outcome param-
eter of the whole study group (VHI-10 score) before and
after VFSI was analysed using paired t test with a p value
of < .05 considered significant. Subgroup comparison
was not meaningful given the small sample sizes. Confi-
dence intervals were shown for all diagnoses subgroup
data.

Results
There were 24 patients identified who met inclusion cri-
teria. The age range was 15-63 years with average of 38



Al-Ali and Anderson Journal of Otolaryngology - Head and Neck Surgery

years with 9 males and 15 females. Sixteen out of 24 are
singers, 3 work in sales/marketing, one bartender, one
registered nurse, and 3 were primarily public speakers.
The diagnoses based on history, and videostroboscopy
were pre-nodular edema/swelling (5), nodule (5), polyp
(6), granuloma (2), fibrous mass/fibrosis/stiffness (4),
sulcus (1) and scar (1). One of the 4 patients with vocal
fold nodules also was diagnosed with a mild sulcus voca-
lis. The majority (92%) of patients had VESI under local
anesthesia in our clinic. Two patients under went VSFI
under general anesthesia in the operating room. The
number of the VFSI per patient was variable between 1
and 5 injections with 6 weeks between initial injection
and a following injection.

Three patients had previous vocal fold surgery several
years prior to the study. Two of these individuals under-
went VFSI for scar/stiffness. One patient had a small re-
sidual polyp after microsurgery who underwent VESI as
treatment.

The average follow up was 7.6 months (range: 1-26 m,
median 4.5m). The pre procedure and the last clinic

Table 1 Subjects age, sex, pre & post VFSI VHI-10, and F/U duration
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visit VHI - 10 post treatment were collected and sum-
marized in Table 1.

The mean pre VFSI VHI-10 score was 23.5 (95% CI
[20.1, 26.9]), which decreased post VFSI to 17.8 (95% CI
[13.7, 21.9]). Paired t test was carried out to compare
the study group VHI-10 scores from pre to post VFSI
which showed a p value of 0.04.

Figure 2 illustrates the VHI-10 score with confidence
intervals, for the study group as a whole and by each
diagnosis before and after treatment.

In general, prenodular edema and vocal nodule pa-
tients demonstrated the highest reduction in VHI-10 of
25-30% with minimal or no overlap in confidence inter-
vals post VFSL

However, the patients with scar/fibrosis/sulcus showed
minimal or no improvement post VFSI with wider vari-
ation (wider confidence interval) post injection.

In the granuloma group (N = 2), the mean VHI-10 de-
creased from 15 in the pre VESI to 4.5. Both patients
were already on maximum medical management of
known LPR for more than 6 months prior to VFSL

No. Age Sex Pre VFSI ® VHI-10 ° Post VFSI VHI-10 F/U duration (months)
1 49 F 22 9 6
2 33 F 30 21 21
3 42 F 25 16 9
4 31 M 21 20 7
5 45 F 24 17 2
6 45 M 21 2 2
7 40 M 10 4 6
8 41 F 23 12 9
9 32 F 26 23 26
10 34 F 40 28 21
11 34 F 10 10 14
12 28 M 38 32 2
13 55 M 29 12 2
14 58 M 9 7 5
15 37 M 23 20 23
16 30 F 40 40 2
17 38 F 23 24 2
18 24 F 235 22 2
19 15 F 32 26 2
20 43 F 16 17 4
21 63 M 27 40 1
22 41 F 16 4 3
23 32 F 14 1 4
24 25 M 22 " 7

@ VFSI: Vocal Fold Steroid Injection
B VHI-10: Voice Handicap Index-10
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Fig. 2 VHI-10 PRE and POST and VFSI by specific lesion diagnosis and total group
J
A comparison was done between the VHI-10 re- Discussion

sponses to the two steroids preparations; dexamethasone
10 mg/ml and triamcinolone 40 mg/ml. Nine patients
had triamcinolone 40 mg/ml and 12 patients had dexa-
methasone 10 mg/ml. Three patients were excluded in
this comparison as they underwent injection with both
drugs. In the triamcinolone group, the mean VHI-10
score decreased from 24.8 to 17.7 (7.1 or 28.6%). In the
dexamethasone group, the average VHI-10 decreased
from 21.0 to 16.8 (decreased by 4.2 or 20.1%).

There was only one complication in our series which
was a vocal fold hemorrhage after VFSI. This affected
her voice quality in the short term. The hemorrhage re-
solved and the VHI-10 decreased from 40 pre injection
to 28 post VESL

The management for the benign vocal folds lesions has
been primarily conservative including speech therapy
and management of medical comorbidities (ie. reflux,
smoking cessation, hydration) with phonosurgery op-
tions if these measure fail. In minor/small lesions, par-
ticularly in professional voice users, weighing the
potential benefit versus adverse effects of phonosurgery
is a serious consideration. Vocal fold steroid injection is
an option to provide an accurate, site-specific delivery of
a known anti-inflammatory agent and may avoid phono-
surgery in some individuals.

For example, Fig. 3 shows symptomatic prenodular
edema in a female singer (patient 1 from Table 1) who
had already completed both a course of speech therapy
and vocal pedagogy sessions with a plateau in symptoms.
Two bilateral VFSI carried out 6 weeks apart resulted in

decreased from 22 to 9

Fig. 3 49 years old woman with prenodular edema who underwent VFSI (X2). a: PRE VFSI. b & c: During the VFSI. d: 6 months POST VFSI. VHI-10
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Fig. 4 Bamboo nodules. a: PRE VFSI. b: POST VFSI. 41y/o female
singer one VFSI with significant voice improvement (VHI-10
decreased from 23 to 12) in the 9 months follow up

a significant reduction in VHI 10 score from 22 to 9
with improvement in stroboscopic appearance. Similarly,
in patient 8 (Table 1), a singer and teacher with bamboo
nodules, resistant to all conservative management
responded after 3 VFSI as shown in Fig. 4. Granulomas
can be very persistent and patient 6, after a year of max-
imal LPR treatment and behavioural voice therapy, real-
ized a dramatic improvement after 3 VFSI over 4
months. The VHI-10 score reduced from 21 to 2
(Fig. 5).

All of these patients could have been treated with con-
ventional microlaryngeal surgery with potentially higher
risks and not necessarily better outcomes.

In our series, patients with inflammatory lesions ap-
peared to benefit post VFSI as indicated by a reduction
in VHI 10 score which was not observed in patients with
scar/sulcus.

In the literature, Wang et al. [16] published a systemic
review and meta-analysis describing a total of 321 pa-
tients from six reports who had VEFSI for benign lesions
(nodules, polyp/cyst, Reinke’s edema and scar). All six

Fig. 5 Left vocal fold granuloma. a: PRE VFSI. b: 2 months POST
VFSI. This granuloma was biopsied prior to VFSI. VHI-10 decreased
from 21 to 2
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studies demonstrated subjective improvement after
VESI. Although the diagnoses included in the systematic
review were different from our study group, both
showed improvement in the subjective vocal function. In
our study, the overall decrease in VHI-10 was 5.7 (p =
0.04).

As noted in other reports [7, 16], after triamcinolone
acetonide injection, yellow deposits in the lamina pro-
pria can occasionally be observed which took months to
resolve in a few patients. This was not found with the
use of dexamethasone. Our study showed similar VHI-
10 score improvement for both medications.

Wang et al. [7] showed that in a longer follow up
period (median 19 months), 75% of patients showed clin-
ical resolution of benign lesions. The cumulative failure
rates (subjective symptom recurrence) at 6, 12, 18, and
24 months after VFSI were 12, 17, 24, and 32%, respect-
ively. Similarly, Wu et al. [8] also showed a 33% recur-
rence rate after a single VFSI in a case series of patients
with vocal fold cysts. Although our study does not have
the long-term surveillance, the possible recurrence rate
is important for the patient counselling and decision
making.

There are limitations in our study given its retrospect-
ive nature and relatively small series of professional
voice patients. Stroboscopic evaluation was not detailed
in this report due to the heterogeneity of lesions identi-
fied which would make changes in appearance difficult
to compare in a meaningful way. The primary outcome
measure was highly relevant to voice patients - their
subjective assessment of vocal function. Further sub-
group statistical analysis was also not done given the
small sample sizes.

Approximately half the patients were diagnosed with
LPR prior to VFSI and had ongoing medical manage-
ment of LPR. The compliance and response to LPR
treatment was not specifically addressed in the group of
VESI patients in our study. Therefore, the role of the
LPR as a confounder could not be ruled out.

In summary, vocal fold steroid injection for benign le-
sions is a safe, accessible treatment option with low
complication rates both in our series and the literature.
As a treatment options, VFSI may avoid surgery in some
patients but it does not preclude microlaryngeal surgery.
In our study, there was a reasonable improvement in
VHI-10 scores in patients with pre nodular edema, nod-
ules, granuloma, and to a lesser extent in vocal polyps.
There was no improvement in the VHI-10 in patients
with vocal fold fibrosis/ stiffness, scar, or sulcus vocalis.
However, this was a very small subset of patients and it
may be that a larger sample size with homogeneous
diagnostic criteria may reveal usefulness in improving
vocal function in this difficult to treat pathology.
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Further study prospectively and multicentered would
be ideal to further establish evidence of VFSI
effectiveness.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/540463-020-00434-5.
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