European Archives of Oto-Rhino-Laryngology
https://doi.org/10.1007/s00405-026-10556-7

LARYNGOLOGY

®

Check for
updates

Safety profile of office-based Hyadex® injection laryngoplasty: a
146-procedure single-center experience

Yavuz Giindogdu'® - Celal Emre Cavlan'® . Necati Enver'

Received: 20 April 2026 / Accepted: 6 August 2026
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2026

Abstract

Purpose To evaluate the safety profile of dextranomer/cross-linked hyaluronic acid (Hyadex®) administered via an office-
based trans-cervical approach for glottic insufficiency, and to characterize the incidence, features, timing, and management
of procedure-related complications.

Methods We retrospectively analyzed, at a single center, all patients who underwent office-based trans-cervical vocal fold
augmentation with Hyadex® between January 2021 and December 2023, performed by a single laryngologist using a stan-
dardized technique. Complications were defined as any adverse event within 30 days requiring medical intervention beyond
routine care. Complicated and uncomplicated cases were compared using Fisher's exact test.

Results Among 146 injection sessions in 138 patients (80 male, 58 female; mean age 48.8 years), unilateral vocal fold
paralysis was the most common etiology (84.1%). Seven sessions (4.8%; 95% CI: 2.3-9.6%) involved complications. The
predominant symptom was dyspnea, with one patient presenting with dysphagia; the associated finding was vocal fold
edema in six patients and arytenoid edema in one. Mean symptom onset was 2.5 days, and six patients (85.7%) needed inpa-
tient corticosteroids. One patient developed colonic perforation secondary to diverticulitis during high-dose corticosteroid
therapy. All patients achieved full clinical resolution without permanent sequelae. No significant differences were found by
sex (p=0.454) or etiology (p=0.597).

Conclusions Office-based trans-cervical Hyadex® injection carries a complication rate of 4.8%, consistent with published
HA-based rates. Adverse events are predominantly early-onset, particulate-mediated inflammatory reactions that respond to
corticosteroid therapy. Serious systemic complications of corticosteroid treatment must be carefully considered, particularly
in patients with gastrointestinal comorbidities. Hyaluronidase should be recognized as a rescue option in refractory cases.
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Introduction

Injection laryngoplasty is a minimally invasive procedure
widely used in the management of glottic insufficiency,
most commonly resulting from unilateral vocal fold paraly-
sis (UVFP) [1]. It achieves medialization of the vocal folds
to improve phonatory efficiency and reduce aspiration risk,
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and remains a cornerstone of early management given its
low morbidity and feasibility in an office-based setting [1].

Among available injectable materials, hyaluronic acid
(HA)-based preparations are widely used, given their visco-
elastic similarity to the vocal fold lamina propria and dem-
onstrated benefits on tissue biomechanics [2].

HA preparations are not uniform; those containing dex-
tranomer additionally stimulate fibroplasia and collagen
deposition, increasing durability but potentially elicit-
ing a more pronounced local inflammatory response [3].
Although HA injections are generally regarded as safe, rare
inflammatory reactions have been reported, suggesting that
safety outcomes may vary across formulations [1, 4].

Reported complication rates for HA-based injectables
range from 1.9% to 4.76% [1, 4, 5], largely derived from
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heterogeneous series using pure cross-linked HA, often
under general anesthesia or mixed techniques. Real-world
safety data on dextranomer-containing formulations deliv-
ered through a standardized office-based trans-cervical
approach remain lacking. This study addresses this gap by
evaluating the safety profile of Hyadex® in such a cohort,
analyzing the incidence, characteristics, timing, and man-
agement of procedure-related complications.

Materials and methods

This study was approved by the Clinical Research Eth-
ics Committee of Marmara University Faculty of Medi-
cine (approval number: 09.2024.259, date: 09.02.2024).
Informed consent was waived due to the retrospective
nature of the study. For the single pediatric patient (aged
14 years) included in the cohort, written informed consent
was additionally obtained from a parent/legal guardian.

This is a retrospective, single-center analysis conducted
between January 2021 and December 2023. All patients who
underwent office-based, trans-cervical vocal fold augmenta-
tion with dextranomer/cross-linked hyaluronic acid (Hya-
dex®) during this period were included. No patients were
excluded. A total of 138 patients were identified, accounting
for 146 injection sessions; 6 patients underwent two sepa-
rate sessions and 1 patient underwent three sessions at dis-
tinct time points. All procedures were performed by a single
experienced laryngologist using a standardized technical
approach, and Hyadex® was used as the sole injectable
material throughout the study period.

The standardized trans-cervical technique was performed
as follows. Patients were seated upright throughout the pro-
cedure. Local anesthesia was achieved by injecting 10%
lidocaine diluted 1:1 with saline through the cricothyroid
membrane. Vocal fold augmentation was then carried out
via a trans-cervical approach through the thyrohyoid mem-
brane using a 23-gauge, 38-mm needle under continuous
stroboscopic visualization with a XION EndoSTROBE sys-
tem and a flexible video endoscope (XION GmbH, Berlin,
Germany). The injectate, Hyadex® (Ekspo Farma, Malatya,
Tiirkiye), is a sterile viscous gel composed of dextranomer
microspheres (80—250 pm) dispersed in a non-animal, cross-
linked hyaluronic acid carrier gel. According to the manu-
facturer, each millilitre contains 50 mg of dextranomer and
17 mg of cross-linked hyaluronic acid. The volume injected
was determined individually for each patient based on intra-
operative laryngoscopic assessment of glottic closure, with
the vocal fold intentionally overcorrected by approximately
15-30% to compensate for the anticipated early resorption
of the water-based carrier, in keeping with standard practice
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for hyaluronic acid-based injectables [6]. All patients were
observed for a minimum of one hour before discharge.

For each patient, demographic data, the etiology of glot-
tic insufficiency, the presence, type, and onset of compli-
cations, and the management strategies employed were
recorded systematically. Complications were defined as any
adverse event occurring within 30 days of the procedure
that required medical intervention beyond routine post-pro-
cedural care, including unplanned clinical visits, systemic
pharmacological treatment, or inpatient hospitalization.
Particular attention was given to documenting the timing
of symptom onset, whether management was inpatient or
outpatient, and the therapeutic interventions used for com-
plication control.

Complication management protocol

Patients who developed post-procedural complications
were managed according to a standardized protocol. An ini-
tial intravenous loading dose of methylprednisolone (2 mg/
kg) was administered, followed by 1 mg/kg/day with a daily
taper of 20 mg to minimize the risk of adrenal suppression.
A systemic antihistamine was co-administered. Adjunctive
antibiotic therapy was initiated in patients with elevated
C-reactive protein levels given the possibility of superim-
posed infection. Supplemental oxygen was provided when
clinically indicated, and a tracheotomy set was kept avail-
able at the bedside in view of the theoretical risk of acute
airway compromise. All patients with complications under-
went laryngoscopic evaluation at symptom onset and were
followed until full clinical resolution.

Results

Over the three-year study period, 146 injection sessions
were performed in 138 patients (Table 1). Most underwent a
single session (n=131), while 6 received two and 1 received
three. Procedural volume increased over time, with 23 ses-
sions in 2021, 55 in 2022, and 68 in 2023.

Demographic and etiologic characteristics of the cohort
are summarized in Table 1.

Seven injection sessions (4.8%; 95% CI: 2.3%-9.6%)
were associated with procedure-related complications.
The predominant symptom was dyspnea (six patients,
85.7%), with one patient (14.3%) presenting with dys-
phagia; the associated laryngeal finding was vocal fold
edema in six patients and arytenoid edema in one. Symp-
tom onset ranged from postoperative day 1 to day 5. Most
affected patients required inpatient management with sys-
temic corticosteroids and antihistamines, while antibiotics
were administered in two cases due to suspected secondary
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Table 1 Demographic and clinical characteristics of the study cohort
(N=138 patients; 146 sessions)

Variable n % Range/Notes

Sex

Female 58 42.0 —

Male 80 58.0 —

Age (years)

Mean 48.8 — Min 14 -
Max 80

Etiology of glottic insufficiency

Unilateral vocal fold paralysis 116 84.1 —

(UVFP)

Sulcus vocalis 13 9.4 —

Idiopathic glottic insufficiency 5 3.6 —

Post-surgical glottic insufficiency 4 2.9 —

Complications

Total (per session) 7 4.8 95%CI:
2.3-9.6%

UVFP Unilateral vocal fold paralysis. Complication rate calculated
per injection session. 95% CI computed using Wilson score interval

infection. Treatment duration ranged from 2 to 7 days. One
patient was transferred to the general surgery department
on postoperative day 3 for colonic perforation secondary to
diverticulitis, which was thought to be related to systemic
corticosteroid therapy. Only one patient was managed on
an outpatient basis. All patients achieved full clinical reso-
lution without long-term airway compromise or persistent
adverse sequelae (Table 2).

All seven patients with complications had unilateral vocal
fold paralysis, with a mean age of 61 years compared to
48.8 years in the overall cohort. No complications occurred
in 2021, whereas 3 (5.5%) occurred in 2022 and 4 (5.9%) in
2023. Statistical comparisons between the complicated and
uncomplicated groups revealed no significant difference in
sex distribution (Fisher's exact test, p=0.454) or etiology
(»=0.597).

Discussion

To our knowledge, this is the largest series to date evaluating
the safety profile of Hyadex® administered exclusively via
an office-based trans-cervical approach. The overall com-
plication rate of 4.8% (95% CI: 2.3%-9.6%) is in line with
rates reported for HA-based injectables: 3.8% by Domin-
guez et al. in 186 patients treated with pure cross-linked
HA [4] and 4.76% by Hamdan and Khalifee in 63 patients
[5]. Enver et al. reported a lower overall rate of 1.9% in
467 patients, although all inflammatory complications in
that series occurred within the HA-dextranomer subgroup
[1]. These series differ from ours in material composition,
anesthesia, and injection technique, precluding direct com-
parison but underscoring the need for the material- and
technique-specific safety data this study provides. An FDA
MAUDE analysis likewise found calcium hydroxyapatite to
carry a higher adverse-event rate than HA-based injectables
[7].

The mean age of 48.8 years and male predominance
(58%) are consistent with previously reported injection
laryngoplasty cohorts. Notably, the cohort included one
pediatric patient aged 14 years with UVFP who underwent
Hyadex® injection without complication. Vocal fold aug-
mentation in children remains an off-label application with
limited safety data, and this uneventful case underscores the
importance of careful patient selection and dedicated pedi-
atric studies.

Hyadex® differs from pure cross-linked HA in that it
contains dextranomer microparticles (80-250 pm; mean
130 wm) that stimulate fibroplasia and collagen deposition,
enhancing durability [3, 8, 9] but exceeding the threshold
for frustrated phagocytosis: macrophages unable to engulf
the particles may trigger foreign body giant cell formation
and a sustained local inflammatory response. Although
Enver et al. found no significant difference in complication
rates between HA and HA-dextranomer groups (p=0.220),
all inflammatory complications in their series occurred in

Table 2 Clinical characteristics and management of procedure-related complications (n=7; 4.8%, 95% CI: 2.3-9.6%)

Patient Age(y) Sex Symptom Complication Onset Treatment Follow-up Duration

1 67 M Dysphagia VF edema Day 2 CS+AH Inpatient 3 days

2 67 F Dyspnea VF edema Day 1 CS+AH Inpatient 3 days *

3 55 M Dyspnea VF edema Day 5 CS+AH Inpatient 7 days

4 74 F Dyspnea VF edema Day 5 CS+AH Inpatient 2 days

5 58 M Dyspnea VF edema Day 1 CS+AH+AB Inpatient 4 days

6 58 F Dyspnea VF edema Day 2 CS+AH+AB  Inpatient 3 days

7 48 M Dyspnea Arytenoid edema Day 2 CS Outpatient 6 days
Mean 61y M:4F:3 Dyspnea85.7%  VFedema 85.7%  2.5days CS (all) Inpatient 85.7% 4 days (2-7)

CS Corticosteroid (IV methylprednisolone 2 mg/kg loading, then 1 mg/kg/day with 20 mg daily taper); AH Antihistamine; 4B Antibiotic; VF

Vocal fold

*Patient 2 developed colonic perforation secondary to diverticulitis during high-dose corticosteroid therapy. All patients achieved full clinical

resolution without permanent sequelae
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Fig. 1 Representative flexible laryngoscopic image of post-injection
inflammatory supraglottic edema involving the aryepiglottic folds in
a patient who developed a procedure-related complication. Diffuse
mucosal edema and mild hyperemia are visible, without abscess for-
mation or purulent discharge

the HA-dextranomer subgroup [1], suggesting the particu-
late component may modulate the inflammatory profile.
Nonetheless, our overall complication rate remained within
the range reported for pure HA formulations, indicating that
these reactions likely represent a class effect of HA-based
injectables rather than one unique to HA-dextranomer.

All seven patients with complications presented with a
similar clinical picture of vocal fold edema, dyspnea, globus
sensation, and dysphonia, consistent with a localized partic-
ulate-mediated inflammatory response rather than infection
or mechanical misplacement. Laryngoscopic examination
revealed diffuse mucosal edema and mild hyperemia with-
out abscess or purulent discharge (Fig. 1). All patients were
managed according to the standardized corticosteroid pro-
tocol and achieved full clinical resolution. Notably, grow-
ing evidence supports hyaluronidase as a rescue option
in steroid-refractory cases [10, 11]; although none of our
patients required it, clinicians managing Hyadex®-related
complications should be aware of this strategy.

The relationship between injected volume and complica-
tion risk warrants specific comment. As injection volumes
were not recorded in standardized units, we were unable to
directly compare volumes between complicated and uncom-
plicated cases. In the existing literature, injected volume
has not been established as an independent risk factor for
inflammatory complications of this type, which have gen-
erally been attributed to hypersensitivity or other mate-
rial-mediated mechanisms [4] rather than to the injected
quantity. The delayed rather than immediate onset of the
reactions in our series is likewise more consistent with an
individual, material-mediated inflammatory response than
with an acute, volume-dependent mechanical effect.
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The office setting presents unique challenges in compli-
cation management, including the absence of an anesthe-
siologist, limited resuscitation equipment, and the risk of
delayed recognition of airway compromise. Inflammatory
complications following injection laryngoplasty have con-
sistently been reported to manifest beyond the first 24 h;
in our series, all complications manifested after discharge,
up to five days post-procedure. This delayed pattern under-
scores the need for structured outpatient monitoring and
clear patient education regarding warning symptoms, rather
than prolonged immediate observation.

Prophylactic anti-inflammatory therapy was not used in
our series; all treatment was initiated upon symptom onset.
Given the self-limiting nature of most reactions and the
systemic risks of corticosteroid therapy, routine prophy-
laxis cannot be recommended, although individualized pre-
procedural prophylaxis may be considered in patients with
known hypersensitivity or prior inflammatory responses to
HA-based materials.

Anotable complication occurred in one patient who devel-
oped colonic perforation secondary to diverticulitis during
high-dose corticosteroid therapy. Corticosteroid exposure is
a well-established risk factor for perforated diverticular dis-
ease, with studies showing a significantly increased perfora-
tion risk in exposed patients [12, 13]. This case highlights
the importance of thorough pre-procedural risk assessment,
particularly regarding gastrointestinal comorbidities, and
careful monitoring during corticosteroid therapy, as steroids
may mask the signs of diverticulitis and thereby delay diag-
nosis. These risks argue for individualizing the corticoste-
roid regimen in such patients: because most post-injection
reactions are self-limiting, a lower methylprednisolone
loading dose with close monitoring may provide compara-
ble control while limiting systemic exposure. Earlier use of
hyaluronidase offers a steroid-sparing alternative, although
direct comparative evidence in injection-related laryngeal
inflammation is currently lacking.

This study has several strengths. It is the largest series
to systematically evaluate the safety of Hyadex® admin-
istered exclusively via a standardized office-based trans-
cervical approach, eliminating procedural heterogeneity as
a confounder. All procedures were performed by a single
experienced laryngologist, and the inclusion of statistical
comparisons and 95% confidence intervals adds further
validity.

Several limitations should be acknowledged. The retro-
spective design carries an inherent risk of documentation
bias regarding symptom onset and severity. The absence of
a comparison group limits our ability to contextualize the
safety of Hyadex® relative to other injectable materials.
Potential risk factors such as laterality and comorbidities
were not formally analyzed, and injection volume was not
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recorded in standardized units, precluding a volume—com-
plication analysis. Validated edema severity scoring was
not used. Acoustic and aerodynamic outcomes were not
analyzed, and functional efficacy and durability were not
systematically followed; because repeat injections were per-
formed only in patients re-presenting with recurrent symp-
toms (six received a second injection, one a third), whether
single-injection patients experienced lasting improvement
remains unknown. Finally, this single-center experience
may not fully generalize to other institutions.

In conclusion, office-based trans-cervical Hyadex®
injection appears to be a generally safe option for glot-
tic insufficiency, with a complication rate of 4.8% (95%
CIL: 2.3%-9.6%) consistent with published rates for HA-
based injectables. Most adverse reactions were early-
onset, non-infectious inflammatory events attributable to
particulate-mediated edema that resolved with standard-
ized corticosteroid therapy. Serious systemic complications
of high-dose corticosteroid treatment must nonetheless
be carefully considered, particularly in patients with gas-
trointestinal comorbidities. Clinicians should be aware of
hyaluronidase as a rescue option in steroid-refractory cases.
Prospective, multicenter studies incorporating objective
inflammatory markers, injection volume, and functional
outcomes are needed to further define its safety and efficacy.

Funding This study received no specific grant from any funding agen-
cy in the public, commercial, or not-for-profit sectors.

Data availability The data that support the findings of this study are
not publicly available due to patient privacy considerations but are
available from the corresponding author upon reasonable request.

Declarations

Ethical approval This study was approved by the Clinical Research
Ethics Committee of Marmara University Faculty of Medicine (Pro-
tocol No: 09.2024.259, date: 09 February 2024) and conducted in ac-
cordance with the principles of the Declaration of Helsinki. Informed
consent was waived due to the retrospective nature of the study.

Conflict of interest The authors declare that they have no conflict of
interest.

References

1. Enver N, Azizli E, Akbulut S, Cadalli Tatar E, Yelken MK, Ozturk
K et al (2021) Inflammatory complications of vocal fold injection

with hyaluronic acid: a multi-institutional study. Turk J Med Sci
51:819-825

2. Thibeault SL, Klemuk SA, Chen X, Quinchia Johnson BH (2011)
In vivo engineering of the vocal fold ECM with injectable HA
hydrogels — late effects on tissue repair and biomechanics in a
rabbit model. J Voice 25(2):249-253

3. Walimbe T, Panitch A, Sivasankar PM (2017) A review of hyal-
uronic acid and hyaluronic acid-based hydrogels for vocal fold
tissue engineering. J Voice 31(4):416—423

4. Dominguez LM, Tibbetts KM, Simpson CB (2017) Inflammatory
reaction to hyaluronic acid: a newly described complication in
vocal fold augmentation. Laryngoscope 127(2):445—-449

5.  Hamdan AL, Khalifee E (2019) Adverse reaction to Restylane: a
review of 63 cases of injection laryngoplasty. Ear Nose Throat J
98(4):212-216

6. Rosen CA, Simpson CB (2008) Principles of vocal fold augmen-
tation. In: Operative techniques in laryngology. Springer, Berlin.
https://doi.org/10.1007/978-3-540-68107-6_14

7. Din-Lovinescu C, Talmor G, Gravina A et al (2021) Adverse
events following injection laryngoplasty: an analysis of the
MAUDE database. Am J Otolaryngol 42(6):103092

8. Alaskarov E, Batioglu-Karaaltin A, Erdur ZB et al (2024) The
long-term results of hyaluronic acid/dextranomer injection laryn-
goplasty in unilateral vocal fold paralysis. Ann Otol Rhinol Lar-
yngol 133(5):524-531

9. Oguz F, Yildiz T, Gecit I, Gungor H, Ciftci H, Aksoy Y et
al (2023) Efficacy and safety of Hyadex for treatment of
vesicoureteral reflux: a multicenter experience. J Int Med
Res  51(9):3000605231195165.  https://doi.org/10.1177/03
000605231195165

10. Kreuser H, Fletcher KC, Davis RJ (2025) Recurrent inflamma-
tory reaction to laryngeal hyaluronic acid injection. Ann Otol
Rhinol Laryngol 134(4):291-293

11. Delgado Rendon E, Rutt A (2024) Persistent vocal fold inflam-
mation after injection of hyaluronic acid gel. Ear Nose Throat J.
https://doi.org/10.1177/01455613241307469

12. Morris CR, Harvey IM, Stebbings WS et al (2003) Anti-inflam-
matory drugs, analgesics and the risk of perforated colonic diver-
ticular disease. Br J Surg 90(10):1267-1272

13. Piekarek K, Israelsson LA (2008) Perforated colonic diverticular
disease: the importance of NSAIDs, opioids, corticosteroids, and
calcium channel blockers. Int J Colorectal Dis 23:1193-1197

Publisher's Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

@ Springer


https://doi.org/10.1007/978-3-540-68107-6_14
https://doi.org/10.1177/03000605231195165
https://doi.org/10.1177/03000605231195165
https://doi.org/10.1177/01455613241307469

