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Injection Laryngoplasty: an 

Introduction

• Brunings 1911 introduced injection 
laryngoplasty (paraffin via indirect 
laryngoscopy)

• Teflon—shift in injection laryngoplasty in 1970s 
secondary to granuloma formation

• 1915: Erwin Payer developed method of 
operating on thyroid cartilage

• 1974: Isshiki and thyroplasty

• 1984: Dr Ford injection of collagen

• 1991: Dr Mikaelian fat injection laryngoplasty



Types of injection material



Types of injectate

Short Term Longer Lasting

Bovine gelatin-Gelfoam TM CAHA

Carboxymethylcellulose-Radiesse

Voice Gel TM 

Fat

Collagen-Cymetra, Zyplast, Zyderm Fascia

Hyaluronic Acid-Restylane Polydimethylsiloxane-Bioplastique

TM



Peroral vocal cord injection



Thyrohyoid vocal cord injection



Unilateral Vocal Cord Paralysis

• Iatrogenic

• Idiopathic

• Neoplastic

• Secondary to medical disease

• Recovery if not transected:

– Full recovery (neuropraxic but no axonal 

injury)

– No recovery but adequate compensation

– Synkinesis



Early Injection laryngoplasty

• Improve dysphagia and aspiration for 

inpatients—early discharge from 

hospital

• Early rehabilitation of voice – why make 

them wait?

• Improvement in long term voice 

outcomes is a new concept—

controversial ???



Studies 

• Injection laryngoplasty in the acute post 
operative period is safe and effective in 
preventing aspiration in patients with VFP 
following thoracic surgery

– Graboyes EM et al (2011)

– Anderson TD et al (2001)

– Bhattacharyya N et al (2003)
• Early vs late VF medialization and found statistically 

significant reduced risk of pneumonia and length of 
hospital stay for injected patients



Graboyes et al (2011)

• Retrospective study 20 patients

• Outcomes: 1) safety, effectiveness 2) need for further 

laryngeal procedures

• Favorable prognosis for RLN or vagal recovery which 

favors temporary injection medialization. 

• The need for further procedures was 25% in the injected 

group

Time to vocal cord injection 4.5 days

ENT related post operative complications 1 (5%)

Diet recommended pre injection 

NPO

Clear liquid

18 (90%)

1 (5%)

Diet recommend post injection

NPO

Regular

Other oral

1 (5%)

12 (60%)

7 (35%)



Barbu et al (2015)

• Retrospective study of 68 patients

• Outcome: Feasibility in completion of injection 

laryngoplasty peroral at bedside in immediate 

post operative period for glottic insufficiency

• Mean time to bedside injection 8.2 days

• 40 patients were NPO prior to injection

• 70% had advancement to po diet after injection

• Conclusion: feasibility high for peroral bedside 

injection 



Why early injection

laryngoplasty

• Improve glottic insufficiency beyond the 

expected time for injectate absorption

• Position of vocal cord allows for optimal 

synkinesis, and long term glottic

sufficiency



Friedman et al (2010)

• Retrospective review 35 patients with UVFP

• Objective: Early temporary injection decreases the need for permanent 
medialization

• Injection < 6 months: near optimal synkinetic recovery given improved 
position 

• Theory: Sensory (vibrotactile) stimulation from physical contact with 
contralateral cord (rat CN VII, XI studies)

• Theory: Fibrosis of vocal cord secondary to injectate

Time to injection Number Need for further 

procedures

Need for framework 

surgery 

(permanent)

Injection < 6 months 32 13—2nd injection

4—3rd injection

12

Injection > 6 months 3 3



Laryngeal synkinesis

• PW Flint et al (1991)
– Synkinesis: synchronous contraction of muscles that 

normally do not contract together 

– Antagonistic muscle groups (stronger adductors vs weaker 
abductors) results in immobility

– Incidence is 66-88% (experimental)

– Methods: RLN transected and reanastomosed in rats, 
followed by injection of retrograde tracers into laryngeal 
muscles to label motor neurons in the brain stem. Some of 
the dye injected into the adductors muscles found its way 
into the brain stem area that supplies the PCA muscle

– Result of misdirected axonal regeneration and inappropriate 
reinnervation of abductors by adductor fibers
• Siribodhi et al: inappropriate EMG activity (dog studies)







Woodson et al (2007)

• Evaluated synkinesis seen in vagal injuries versus RLN injuries

• Animal model: 15 cats

• Resection of RLN vs vagus

• EMG of TA and PCA pre and post resection (4-6 months after 
resection of nerve)

• Histologic evaluation of muscles

• RLN regenerated across the gap

• EMG showed activity of TA muscles over PCA of the affected 
side

• TA affected with inspiration (PCA fibers went to TCA, 
synkinesis)

• Strong propensity for laryngeal reinnervation after RLN injury 
but not after vagal injury; this may account for medial position of 
paralyzed vocal cord



Yung et al (2011)

• Retrospective review 54 patients

• Mean time of symptom onset to presentation was 39-42 months for 
both the injection and conservative groups. 

• Follow up < 9 months so difficult to know if recovery happened 
alone

• Selection bias for those with injection medialization (more 
symptomatic dysphonia received injection versus others)

Injection laryngoplasty (IL) No intervention

Number (54) 19 35

Second IL with no 

framework surgery

6

Framework surgery 5 23



Prendes et al (2012)

• Retrospective review 38 patients

• Temporary medialization decreased the need for permanent 
medialization with improvement in laryngeal findings and acoustic 
measures

• CAPE-V ratings and overall laryngoscopic findings (2 laryngologists) 
improved in IL group vs CM on follow up

• Rating score system for both CAPE-V and laryngoscopic findings 
(worse CAPE-V score with those opting for permanent medialization)

• Less permanent medialization for those with IL because of position of 
vocal cord, synkinesis, vibrotactile feedback and inciting fibrosis

Number Time to 

presentation

Framework

surgery

Follow up 

time

IL 14 10.4 mo 4 9.5 mo

CM 24 11.3 mo 18 12.3 mo



Alghonaim et al (2013)

• Retrospective study 28 patients

• Objective: to determine whether VFI < 3 months 

(immediate), 3-6 months (early), > 6 month (late) 

influences need for framework surgery

• Statistically significant difference between VFI < 

3 months compared to > 6 months

• Of the 23 patients who required laryngeal 

framework surgery, 20/28 were from the late 

group



Comparison of need for type I 

thyroplasty at immediate (<3 

months), early (3-6 months) 

versus late (> 6 months) group

Etiology of unilateral vocal 

cord immobility



The other side of the story

• Francis et al. Laryngoscope 2015 (Trio 
thesis paper)

• Overrepresentation of patients with 
transient paralysis (early presenters) can 
bias earlier results

• Objectives 
– Retrospective cohort study to investigate 

whether augmentation reduces likelihood of 
ultimately need framework surgery

– Practice patterns in UVP management



• 633 patients with UVFP, divided by etiology 

• 41% required intervention in the form of a procedure 
(132)

• 87% (115/132) injection laryngoplasty (ultimate 
treatment)

• 17/17 underwent framework surgery first

• 19% (23/115) with injection had framework surgery

• UVFP who underwent IL presented at 4 months vs 7 
months

• Those who underwent IL had improved quality of life

• Time to injection augmentation did not effect of odds 
of ultimately undergoing framework surgery







Need for framework surgery







• Evaluation of selection bias

• Francis et al addressed risk of bias using stepwise 

multivariate analyses whereby time to presentation 

for treatment is a continuous variable. 

– Compared UVFP seen between 1-6 weeks versus 

UVFP seen at 6 months   

– UVFP who undergo injection are diagnosed earlier 

and therefore undergo spontaneous recovery

– Nearly half of controls with UVFP undergo 

recovery (no intervention)



Pei et al (2015)

• Randomized prospective study on 29 patients (14 in injection 

group; 15 in conservative group)

• Objective: injection does not effect nerve recovery

• Laryngeal EMG, UVFP-related quality of life, acoustic analysis, 

health related quality of life evaluated at 1,3 and 6 months in 

injection group; and baseline and 6 months in CM group

• The only statistical significance was in health related quality of 

life

• The mean disease onset < 6 months (spontaneous recovery)

• No role of  hyaluronate injection laryngoplasty in expediting 

neural recovery, only improving psychosocial quality of life 





Questions to ask

• Is there really a decrease in framework 

surgery for those who receive early 

injection? What timeframe accounts for 

early injection?

• What is the role of synkinesis? When is 

the timeframe for synkinesis expected to 

happen?



Conclusion

• No prospective study has been performed:

– Comparing conservative management to early 

injection (versus late injection)

– Endpoint: need for ultimate framework surgery

– Endpoint: vocal cord motion recovery versus voice 

recovery

• Follow up of patients with UVFP must be at 

least 9-12 months

• Suggested selection bias 

• Role of early injection laryngoplasty for 

quality of life in patients




