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Background and Objectives We evaluated the current status of percutaneous steroid injec-
tion (PSI) procedure for benign vocal fold lesions performed in Korea in order to achieve con-
sensus about the indications, contraindications, anesthesia, complications, and the role of PSI.
Subjects and Method An email-based questionnaire survey consisting of 11 questions was
administered to 20 experienced laryngologists.

Results The most commonly used indication was small vocal nodule (32.7%). The most
common contraindication was vocal fold lesion with atrophy (46.9%). Triamcinolone injection
under local anesthesia by cricothyroid was usually used in the PSI procedure. Following the
procedure, vocal fold atrophy was the most prominent complication (39.1%). The role of PSI is
still not well established; however, most laryngologists considered it to be an adjunctive treat-
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ment (61.9%).

Introduction

Benign vocal fold lesions such as vocal nodules, polyps,
and Reinke’s edema result from phonotrauma, chronic in-
flammation and subsequent remodeling of Reinke’s space."™
Patients with small lesions require conservative treatment in-
cluding voice therapy." If the lesions are unresponsive to voice
therapy or if the patients have recurrent disorders, laryngo-
microsurgery (LMS) may be recommended for their removal.

Voice therapy is limited by its relatively low compliance, long
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Conclusion The survey results provide an insight into the general consensus of opinion
about PSI that guidelines for the indications, contraindications, anesthesia, and complications
associated with this treatment option should be facilitated.
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treatment period, and poor understanding on the part of the
public regarding the voice therapy mechanism.”” Addition-
ally, LMS requires general anesthesia, with the increased pos-
sibility of dental problems.”” Percutaneous steroid injection
(PSI) for benign vocal fold lesions was introduced to fill the
therapeutic gap between voice therapy and LMS.®

Several studies have shown that PSI has considerable effi-
cacy, compared to LMS and voice therapy.***” If patients
refuse standard treatments or their occupational/economic
situations are not sufficient, PSI could be a useful alternative
treatment modality. With a renewed interest in the advance
of PSI, many laryngologists have worked to develop new ap-

35 . .
proaches.>” However, there is no established consensus about
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the indications, contraindications, anesthesia, or complications
associated with PSI treatment. There is also no reliable survey
on the various PSI techniques used by laryngologists.
Therefore, the aim of this study was to establish a general
consensus about the indications, contraindications, anesthesia,
complications, and their roles in PSI, based on the opinions of
Korean laryngologists toward the development of guidelines

for this approach in treating benign vocal fold lesions.

Subjects and Methods

Between October and November 2019, an email-based sur-
vey was administered to 20 laryngologists with over 10 years
of experience. In total, 8§ tertiary hospitals, 2 secondary hos-
pitals and 4 primary hospitals were included in the survey.
The response rate was 100% (20/20). One laryngologist indi-
cated that he did not perform the PSI procedure; thus, ulti-
mately, 19 laryngologists completed the survey.

The survey consisted of 11 questions about the indications,
contraindications, approach technique and anesthesia method
during the PSI procedure, in addition to the complications, ef-
fectiveness, and recurrence, following the procedure. The par-
ticipants were able to choose multiple responses or choose not
to respond to the survey.

The survey questions included the following:

1. What do you consider to be the most effective indication(s)
for the injection of steroids in the vocal folds?

2. What are your contraindication(s) for the procedure(s)?

3. Which material(s) do you use for PSI?

4. Which anesthesia method do you choose when you per-
form PSI?

5. How do you anesthetize the mucous membrane when
performing PSI under local anesthesia?

6. Which approach do you prefer for the PSI procedure?

7. What do you think about the long-term effects of PSI?

8. What do you consider to be the role of the PSI technique
in the future?

9. What do you consider to be the greatest disadvantages
of PSI?

10. What do you do if vocal fold atrophy or vocal fold thin-
ning occurs after PSI?

11. What do you consider to be the reason why vocal fold
lesions recur after PSI?
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Results

Indications, contraindications and the materials
used for the PSI procedure

The most common response for the most effective indica-
tions for PSI was that of small vocal nodule (32.7%), followed
by mild-to-moderate Reinke’s edema (23.1%), small vocal pol-
yp (15.4%), touch up procedure (PSI for recurrent small vocal
nodules or polyps following LMS under general anesthesia)
(13.5%), mild vocal fold scar (9.6%) (Fig. 1A). 2 laryngolo-
gists responded miscellaneous and described that PSI could
be used as an adjuvant treatment for vocal cyst or secondary
nodule during LMS under general anesthesia.

Contraindications for PSI included vocal fold lesion with
vocal fold atrophy (46.9%), professional voice user (15.6%),
large vocal polyp (15.6%), severe vocal fold scar (12.5%), and
recurrence cases (9.4%) (Fig. 1B).

For materials used for percutaneous injection, 71.4% of lar-
yngologists responded that triamcinolone acetonide (40 mg/
mL; Shin Poong Pharm Co., Ltd, Seoul, South Korea) was
injected, followed by dexamethasone disodium phosphate
(5 mg/mL; Ilsung Pharm Co., Ltd, Seoul, South Korea) at
23.8% and injected miscellaneous materials at 4.8% (Fig. 2).

Anesthesia method and approach for the PSI
procedure

In terms of the preferred anesthesia method for PSI, local
anesthesia was most frequently used (61.1%). Some laryngol-
ogists selected anesthesia according to the patient’s situation
such as general condition, underlying disease, compliance
(33.3%), while others preferred general anesthesia (5.6%)
(Fig. 3A).

In response to the question as to how laryngologists anes-
thetize the mucous membrane when performing PSI under
local anesthesia, 33.3% responded that the oral cavity lidocaine
spray alone was sufficient; 22.2% of laryngologists responded
that lidocaine nebulizer, oral cavity lidocaine spray, and lido-
caine laryngeal fold dripping were required; and 16.7% an-
swered that a combination of oral cavity lidocaine spray and
lidocaine nebulizer was needed. Some indicated that a lido-
caine nebulizer, oral cavity lidocaine spray, laryngeal drip-
ping, intravenous injection of midazolam, and tracheal lido-
caine injection were required (11.1%), and 5.6% responded that
lidocaine nebulizer, oral cavity lidocaine spray, laryngeal drip-
ping, and intravenous injection of midazolam were needed.
Some laryngologists indicated that the use of only a lidocaine



Percutaneous Steroid Injection for Vocal Lesion I Kim SY, et al.

40 +
32.7% (n=17)
30 4
L3 23.1% (n=12)
j=
9]
‘g 20 1
15.4% (n=8
& £ (0-8) 13.5% (n=7)
o
9.6% (n=5
10 > (n=5)
3.8% (n=2)
’—‘ 1.9% (n=1)
0 T T T T 1
Small vocal  Mild to moderate  Small vocal Touch up Mild vocal Miscellanous Sulcus vocalis
A nodule Reinke edema polyp procedure fold scar
60 ~
46.9% (n=15)
g 40
j=
ke
<}
Q
[
& 20 15.6% (n=5) 15.6% (n=5)
12.5% (n=4)
m 9.4% (n=3)
0 T T T
Vocal fold lesion with  Professional voice user Large vocal polyp Severe vocal fold scar Recurence cases
B vocal fold atrophy

Fig. 1. Indications and contraindications for percutaneous steroid injection. A: Indications for percutaneous steroid injection (PSI) in be-
nign vocal fold lesions. B: Contraindications for PSI in benign vocal fold lesions.
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Fig. 2. Materials preferred for percutaneous steroid injection in be-
nign vocal fold lesions.

nebulizer was enough (5.6%), while others felt that a superior
laryngeal nerve block was sufficient (5.6%) (Fig. 3B).

The approach technique under local anesthesia included a
cricothyroid approach (47.8%), a thyrohyoid approach (26.1%),
a transoral approach (17.4%), a transcartilaginous approach
(4.3%), and a combined approach (4.3%) (Fig. 4).

Long term effects and the future role of PSI

About long term effects of PSI, 56.5% responded that it
could be an adjuvant treatment, as compared to standard treat-
ment, and 21.7% indicated that PSI was as effective as an in-

dependent treatment modality. Some laryngologists (21.7%)
responded that PSI was not a verified procedure. However,
none of the responders believed that PSI was not an effective
treatment for benign vocal fold lesions (Fig. 5A).

Regarding the future role of PSI, 61.9% of laryngologists
responded that it could be an adjuvant therapy with standard
treatment, 33.3% responded that the procedure could be, in-
dependently, an effective technique, and 4.8% responded that
it would play a very limited role and ultimately be replaced in
the future (Fig. SB).

Complications and recurrence of PSI

The most frequent response regarding complications was
vocal cord atrophy (39.1%). Others indicated that there was no
improvement after the procedure (26.1%) or suboptimal im-
provement (26.1%). The remainder of 8.7% listed vocal fold
hematoma as one of the complications (Fig. 6).

To treat vocal fold atrophy after PSI, 61.1% of laryngologists
responded that observation was enough. Other responses in-
cluded voice therapy following the procedure (33.3%) and
having additional injection laryngoplasty (5.6%). None of the
laryngologists used medication to treat vocal fold atrophy
(Fig. 7A).
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Fig. 3. Anesthesia methods for percutaneous steroid injection. A: Anesthesia method for percutaneous steroid injection (PSI) in benign
vocal fold lesions. B: Currently used local anesthesia methods for PSI in benign vocal fold lesions.
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Fig. 4. Currently used approach techniques for percutaneous steroid injection in benign vocal fold lesions.

When asked about the factors related to recurrence, per-
sistent voice abuse was the one most reported by the respon-
dents (46.2%), followed by heavy smoker (17.9%), large-size
lesion (17.9%), throat clearing (12.8%), and professional voice
user (5.1%) (Fig. 7B).

Discussion

Generally, voice therapy and LMS are the standard treat-
ments for benign vocal fold lesions. However, each treatment
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has its own limitations. Voice therapy requires multiple ses-
sions to have an effect and shows low compliance in some
patients, thus leading to LMS performed under general anes-
thesia.”” To overcome these shortcomings, PSI has been in-
troduced as a useful alternative modality for small vocal fold
lesions.**” Although PSI has been widely used due to its ad-
vantages, there is no consensus for indications, contraindica-
tions, method of anesthesia, or materials used with PSI treat-
ment. There has also been no comparative study of the various
PSI techniques.



Percutaneous Steroid Injection for Vocal Lesion I Kim SY, et al.

60 7 56.5% (n=13) 80
61.9% (n=13)
60 +
® 40 ®
C =
0 0 B
5 5 0 33.3% (n=7)
8 21.7% (n=5) 21.7% (n=5) 8—
o 20 4 T
20
4.8% (n=1)
0.0% (n=0) ]
0 T T 0
Adjunctive As effective as Not vertified Not effective Adjunctive Effective Fade away
freatment independent freatment freatment independent
A freatment modality B freatment

Fig. 5. Outlook of percutaneous steroid injection. A: Long term effects of percutaneous steroid injection (PSI) in benign vocal fold lesions.

B: Future role of PSI in benign vocal fold lesions.
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Fig. 6. Complications of percutaneous steroid injection in benign
vocal fold lesions.

Thus, it is important to collect and compare data from ex-
perienced laryngologists to understand the current situation
and differences between the approaches. According to our sur-
vey, the triamcinolone injection under oral cavity lidocaine
spray via the cricothyroid approach is the most preferred meth-
od. We assumed that oral cavity lidocaine spray is sufficient
for suppressing the gag reflex due to its short procedure time,
whereas the cricothyroid approach is preferable as surgeons
can easily control the direction and location of the needles
during the procedure. As triamcinolone agents are available
as micronized suspensions for more efficient delivery to the
treatment site, it is commonly used in PSI, compared to other
steroid materials.” The dosage of steroid varies, but in South
Korea, the majority injects 0.1 to 0.2 mL of triamcinolone ace-
tonide (40 mg/mL) or dexamethasone disodium phosphate
(5 mg/mL) per lesion without dilution.”

For the indications and contraindications of PSI, 32.7% of
laryngologists responded that small vocal nodules are an ef-
fective indication for the procedure, and 23.1% responded that
mild-to-moderate Reinke’s edema is a possible indication.

However, 46.9% answered that vocal fold lesion with atrophy
is not a suitable indication for PSI. These results suggest that
size and atrophy are important factors in determining whether
PSI is possible.

For complications, 39.1% of laryngologists cited vocal fold
atrophy after the procedure as the most frequent complication.
The remaining side effects presented included no improve-
ment (26.1%), suboptimal improvement (26.1%), and vocal fold
hematoma (8.7%). When asked about the management of vo-
cal fold atrophy, many laryngologists (61.1%) said careful ob-
servation was sufficient for the treatment. As recurrence oc-
curred for persistent voice abuse (46.2%) and heavy smokers
(17.9%), there were no serious complications of PSI such as
dyspnea or vocal cord palsy.

The long-term effects of PSI have still not been established;
some consider it to be an adjuvant treatment to standard treat-
ment (56.5%) and others consider it effective as an indepen-
dent treatment (21.7%) or that its effect cannot be verified
(21.7%). The reason for the lack of established long-term ef-
fects of PSI is likely due to debates regarding its efficacy and
recurrence rates. However, one study” previously reported
the efficacy of PSI for benign vocal fold lesions, and Wang,
et al.” found that the recurrence rates after PSI were between
4% and 31%. In terms of future role of PSI, 61.9% of laryn-
gologists said PSI would be an adjuvant treatment, and 33.3%
said it would be an effective independent treatment modality.
Only 4.8% said that PSI would fade away in the future.

This study has limitation because this survey was performed
with small 19-person. To optimize the usefulness of PSI, it is
important to establish practical guidelines based on a strong
consensus. We believe that a nationwide questionnaire sur-
vey about the PSI procedure is an important first step toward
this goal.
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Fig. 7. Management for complication and recurrence factor of percutaneous steroid injection. A: Treatment of vocal fold atrophy after

percutaneous steroid injection (PSI). B: Recurrence factor after PSI.

In conclusion, there is therapeutic gap between voice ther-
apy and LMS in South Korea. Our survey results provide a
general consensus of opinions about PSI in an effort to estab-
lish guidelines for the indications, contraindications, anesthe-
sia, complications, and their roles in this treatment modality.
It is our hope that the results of our study provide insight into
this alternative treatment strategy, thus filling a therapeutic
gap for optimizing patient outcomes.
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