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Background: Unilateral vocal fold paralysis (UVFP) after thyroid surgery often leads to significant morbidity including dysphonia, dysphagia, and aspiration. Injection laryngoplasty (IL) is an effective treatment of UVFP with numerous readily available materials. However, few studies focus on IL for UVFP following thyroidectomy.



Objectives: This review aims to critically review current literature to determine the timing, materials, methods and outcomes of IL for UVFP after thyroid surgery.



Type of Review: Literature review.



Methods: A literature review was performed using the Pubmed, Medline and EMBASE databases. All relevant articles published in English addressing the effect of IL in post thyroid surgery related UVFP were analyzed. Studies using IL for UVFP of multiple etiologies were excluded. Meta-analysis was conducted using fixed and random effect model.



Results: Five original studies were identified, including 214 patients received IL for UVFP following thyroid surgery. Two studies injected autologous fat via direct suspension laryngoscope under general anesthesia, while the other 3 studies injected polyacrylamide, hyaluronic acid, and polymethyl methacrylate from cricothyroid membrane under local anesthesia. All 5 studies reported improved voice outcomes of IL for post-thyroidectomy UVFP. Meta-analysis showed MPT increased for 3.18 s (95% CI: 2.40–3.96, fix effect model) after IL. Another common acoustic parameter, jitter (%) also improved for 1.46 (95% CI: 0.73–2.19, random effects model) after IL for post-thyroidectomy UVFP.



Conclusions: This review supported that IL can improve the voice outcome for post-thyroidectomy UVFP. Autologous fat remains a good augmentation material with a potential longer lasting effect. More research and long-term surveys are needed to document the safety and longevity of other synthetic materials.
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BACKGROUND

The synonymous term of unilateral vocal fold paralysis (UVFP) includes vocal cord palsy, vagal paralysis and recurrent laryngeal neuropathy. Iatrogenic injury is now the prevailing etiologies for UVFP (1) and thyroid surgery related recurrent laryngeal nerve injury is one of the most common cause for iatrogenic UVFP. The an average incidence of transient and permanent UVFP following thyroid surgeries were 9.8 and 2.3%, respectively (2). UVFP often leads to significant morbidity that may include dysphonia, dysphagia, aspiration, or even pneumonia after thyroid surgery, especially in elder patients (3). Several modalities had been introduced for post-thyroidectomy UVFP, e.g., voice therapy, medialization thyroplasty, and injection laryngoplasty (IL).

The first IL was reported by Dr. Bruening in 1911 using liquid paraffin (4). Unfortunately, this material is not tissue compatible and resulted in chronic granuloma formation and material extrusion (5). Later on, IL using Teflon paste was re-introduced in 1960’s (6). Although short-term effectiveness was satisfactory, Teflon paste was gradually noted to cause serious long-term sequel, i.e., Teflon granuloma, owing to profound foreign body reaction (7). After the frustrating experience with paraffin and Teflon (8), subsequent study shifted to more histologically compatible materials, i.e. homologous and autologous collagen (9–11), and bovine / porcine collagen (12, 13). Since 2000s, other synthetic compatible materials had been introduced to clinical use during IL (14), e.g. carboxymethylcellulose (15), hyaluronic acid (13, 16), and calcium hydroxylappatite (17).

Compared with other treatment modalities for post-thyroidectomy UVFP, IL has several advantages. IL can be performed in the office under local anesthesia. Real-time feedback of voice improvement can also be conducted. Most-importantly, patient did not need another open-surgery (e.g. thyroplasty) to correct UVFP resulting from prior thyroid surgeries. From our clinical experience, IL is well tolerated in the office and most patients exhibit stable hemodynamics throughout the procedure (18). Although IL is effective for UVFP, most of the existing studies included a mixture of different etiologies of UVFP (e.g., iatrogenic, neoplastic, idiopathic). Only a few studies focused on IL in the management of post-thyroidectomy related UVFP. Accordingly, we conducted this literature review to summarize the state of art practice and evidence in this specific clinical scenario.



MATERIAL AND METHOD

A literature review was performed using the Pubmed, Medline and EMBASE database. The following keywords and MeSH Terms were applied: vocal fold palsy OR vocal cord palsy AND injection therapy. All relevant articles published in English addressing the effect of injection laryngoplasty in UVFP were reviewed. We limit the literatures into IL for UVFP after thyroidectomy. Studies including multiple etiologies of UVFP were excluded. We evaluated the risk of bias in recruited studies using Risk of Bias in Non-Randomized Studies of Interventions (ROBINS-I) (19).

Retrieved information include the number of patients, injected material, injection approach, and treatment outcomes before and after injection laryngoplasty. Owing to different reporting timeline across each studies, outcomes of the longest follow-up period was selected for subsequent meta-analysis (R software, version 4.1.2, with packages for meta-analysis (20). We adapted results from either fixed or random effect model for statistical inference based on the significance of potential heterogeneity among the recruited research.



RESULTS

The flow chart of the study selection process is shown in Figure 1. We identified 5 original articles summarized in Table 1. Totally 214 patients received IL after thyroid surgery related UVFP were reported. Fang et al. (21) reported acoustic outcomes of 27 patients with autologous fat injection and follow-up the residual fat volume with 3-dimensional imaging. The mean residual fat volume remained consistent after 26-month follow-up. The maximal phonation time (MPT), s/z ratio, jitter, and noise-to-harmonic ratio (NHR) were significantly improved during follow-up.


[image: Figure 1]
FIGURE 1 PRISMA flow diagram depicts the process of literature searching.



TABLE 1. Summary for the literatures focus on the management of UVFP after thyroid surgery with IL.
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Lee et al. (22) reported 34 patients received polyacrylamide hydrogel (PAAG (Aquamid®) for permanent UVFP and Hyaluronic acid (Rofilan®) for temporary UVFP after thyroidectomy. Acoustic and perceptual parameters (GRBAS), MPT, jitter, and shimmer, voice handicap index, and grades of mucosal waves and glottic closure were all significantly improved after the injection and remained stable over 6 months.

Jang et al. (23) reported 55 patients injected with PMMA (polymethyl methacrylate, ArteSense™, a relatively long-lasting injectable substance for soft-tissue augmentation) for UVFP after thyroidectomy. The authors further divided these patients into 24 early injection (within 3 months between IL and thyroid surgery) and 31 late injection (IL at longer than 3 months after thyroidectomy). All of the measured objective and subjective voice parameters were significantly improved in both the early and late groups. The degree of voice improvement was significantly larger in the early injection group, especially jitter % (P = 0.02) and shimmer % (P = 0.03) improvement.

Chun et al. (24) reported 25 patients of post-thyroidectomy with aspiration symptoms receiving injection laryngoplasty using hyaluronic acid (Rofilan), and another 23 patients without aspiration receiving only voice therapy. They found greater improvement in thyroidectomy-related voice questionnaire, GRBAS scale, jitter, shimmer and NHR in patients who underwent injection laryngoplasty comparing to voice therapy alone.

Lin et al. (25) reported 73 patients underwent autologous fat injection for UVFP after thyroid surgery. They reported a significant improvement of multi-dimensional voice parameters 1 year after lipoinjection. This study also found that patients under 60 years old presented better improvement of MPT then the other patient older than 60 years. BMI did not alter post-operative voice parameters, whereas sex may present differently upon acoustic analysis.

The numerical outcomes were summarized in Table 2. We also evaluated the risk of bias in the recruited studies using ROBINS-I tool as shown in Table 3. Most of recruited studies reveal low risk of bias, 2 studies have moderate concern of missing data bias due to short follow-up time; one study has moderate concern of bias in selection of the main reported result (lack of MPT outcomes); and the other one study had moderate bias in participant selection (vague description of inclusion criteria).


TABLE 2. Compare the effects of ILs for post thyroid surgery UVFP with different injection material.
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TABLE 3. Evaluating the risk of bias in recruited studies using ROBINS-I (19).
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We combined the result of these studies for subsequent meta-analysis. The first outcome parameter iS MPT, reported among 4 studies. Because the heterogeneity test showed non-significance (I square = 46%, p = 0.11), we adapted the results of fixed effect model (Figure 2). Meta-analysis showed an increased MPT of 3.18s (95% CI: 2.40–3.96) after IL. The second outcome parameter was jitter (%), which was also reported in 4 studies. Considering significant heterogeneity among the recruited research (I square = 75%, p < 0.01), we adapted results of random effect model which showed an improvement of 1.46 (95% CI: 0.73–2.19).


[image: Figure 1]
FIGURE 2 Forest plots show the results of meta-analysis from the included research. Fixed effect (i.e., common effect) model was selected for statistical inference when heterogeneity between research was non-significant, whereas random effects model was applied in presence of significant heterogeneity.




DISCUSSION

UVFP often leads to significant morbidity that may include dysphonia, swallowing problems and aspiration after thyroid surgery. Conservative treatment via voice therapy may ameliorate part of the symptoms of UVFP (26, 27). For patients not responding to voice therapy, surgical correction include injection laryngoplasty, medialization thyroplasty, arytenoid adduction and reinnervation of recurrent laryngeal nerve (28). Chen et al. (29) conduct a meta-analysis for management of UVFP, they recommend absorbable material injection laryngoplasty during the first year and reinnervation after 12 months. According to another systematic review for UVFP management, earlier IL is suggested to decrease the necessary of subsequent medialization thyroplasty (30). Considering IL for UVFP after thyroid surgery, Jang et al. (23) reported that the amount of voice improvement was significantly larger in the early injection group, especially in jitter (%) (P = 0.02) and shimmer (%) (P = 0.03). Therefore, earlier IL is suggested for post thyroid surgery related UVFP.

Despite continual reports show that IL is effective and are available for treatment of UVFP (16, 28–31), most of the published literature mixed with different etiologies of UVFP. Considering the prevalence of thyroid neoplasm and the high incidence of thyroidectomy-related UVFP (2), this review specifically retain only original papers reporting IL for UVFP after thyroid surgeries. Considering the potential heterogeneity when pooling the effectiveness of IL, we adapted the results from either fixed effect or random effect model. Our literatures review supported that IL is an effective management for post-thyroidectomy related UVFP. Further meta-analysis showed IL could increase MPT for 3.18 (2.40–3.96) seconds and decrease Jitter (%) for 1.46 (0.73–2.19), both results were statistically significant (Figure 2).

Different injection material for IL were noticed in this literature review and may be further divided into temporary versus permanent intentions. Temporary material as hyaluronic acid and permanent material as autologous fat are the most common injection materials for IL. In the report by Fang et al, CT scan showed that injected autologous fat remained in situ with a mean interval of 26 ± 13 months after initial IL. The parameters from acoustic analyses also revealed stable results after 12 months, indicating that autologous fat may be a potential long-term filler. Similar results had also been reported by Umeno et al. (32), which showed that only a minimum patients (<5%) needs secondary IL following autologous fat injection. Nevertheless, controversial findings from other studies showed higher failure rates ranged from 30% to 41%, and patients may need further revision fat injection after 12 to 24 months (33, 34). Possible explanations for such a great diversity include different donor site of adipose tissues, harvesting techniques (e.g., liposuction vs. mincing), additive insulin, centrifugation, size of the injection needle, and pressurized instrument (35–38).

Another advantage of IL is that it could be performed under local anesthesia with multiple injection routes (39). In this review, 3 article performed transcutaneous injection route from cricothyoid membrane (Figure 3) (22–24). Other methods include ultrasound guided (40) or EMG guided (41, 42) injection. Otherwise, IL may also be performed under routine general anesthesia with direct laryngoscope suspension, similar to the 2 studies using autologous fat for IL in this review (21, 25). With regarding to the voice outcome, in our opinion, no technique is superior to other approaches. The choice of guiding and injection technique depends on the patient’s preference and the operator’s experience.


[image: Figure 1]
FIGURE 3 IL performed under local anesthesia with flexible fiberscope guidance via cricothyroid membrane.


The long-term effect of IL remains undetermined. The recruited studies did not report the percentage of patients who need repeated IL or laryngeal framework surgery. Limited by varying reported parameters (2 studies using VHI-30 (22, 23) while another study use VHI-10 (25), we cannot perform a meta-analysis using patient-reported outcomes in this study. In addition, some of these studies were conducted retrospectively via chart review (23, 25) and may present some degree of bias. Further prospective study is still necessary to confirm the longer effect of IL for post-thyroidectomy related UVFP.



CONCLUSION

This review supported that IL could improve the voice outcome for post-thyroidectomy UVFP. Autologous fat remains a good augmentation material with a potential longer lasting effect. More research and long-term survey might be needed to document the safety and longevity of other synthetic materials.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary material, further inquiries can be directed to the corresponding author’s.



AUTHOR CONTRIBUTIONS

L-JL: Study conceptualization, Data extracting, Statistical Analysis, Manuscript drafting. C-TW: Manuscript drafting, Article proof-reading. All authors contributed to the article and approved the submitted version.



FUNDING

This work was supported by grants from the Far Eastern Memorial Hospital (FEMH-2021-C-011).



ACKNOWLEDGEMENTS

We thank CH Lee for drawing the pictures illustrating injection method.



REFERENCES

1. Merati AL, Shemirani N, Smith TL, Toohill RJ. Changing trends in the nature of vocal fold motion impairment. Am J Otolaryngol. (2006) 27:106–8. doi: 10.1016/j.amjoto.2005.07.020

2. Tolley NS, Chaidas K, Bergenfelz A. Rates of RLN and SLN injury: Data from national quality registries and the literature. In: GW Randolph, editor. The recurrent and superior laryngeal nerves. Switzerland: Springer (2016). p. 1–16.

3. Tsai M-S, Yang Y-H, Liu C-Y, Lin M-H, Chang G-H, Tsai Y-T, et al. Unilateral vocal fold paralysis and risk of pneumonia: a nationwide population-based cohort study. Otolaryngol Head Neck Surg. (2018) 158:896–903. doi: 10.1177/0194599818756285

4. Cantarella G, Viglione S, Forti S, Pignataro L. Voice therapy for laryngeal hemiplegia: the role of timing of initiation of therapy. J Rehabil Med. (2010) 42:442–6. doi: 10.2340/16501977-0540

5. O’Leary MA, Grillone GA. Injection laryngoplasty. Otolaryngol Clin North Am. (2006) 39:43–54. doi: 10.1016/j.otc.2005.10.008

6. Arnold GE. Vocal rehabilitation of paralytic dysphonia: IX. Technique of intracordal injection. Arch Otolaryngol. (1962) 76:358–68. doi: 10.1001/archotol.1962.00740050368013

7. Varvares MA, Montgomery WW, Hillman RE. Teflon granuloma of the larynx: etiology, pathophysiology, and management. Annals of Otology, Rhinol Laryngol. (1995) 104:511–5. doi: 10.1177/000348949510400702

8. Kwon TK, Buckmire R. Injection laryngoplasty for management of unilateral vocal fold paralysis. Curr Opin Otolaryngol Head Neck Surg. (2004) 12:538–42. doi: 10.1097/01.moo.0000144393.40874.98

9. Remacle M, Lawson G, Keghian J, Jamart J. Use of injectable autologous collagen for correcting glottic gaps: initial results. J Voice. (1999) 13:280–8. doi: 10.1016/S0892-1997(99)80033-2

10. Courey MS. Homologous collagen substances for vocal fold augmentation. Laryngoscope. (2001) 111:747–58. doi: 10.1097/00005537-200105000-00001

11. Ford CN, Staskowski PA, Bless DM. Autologous collagen vocal fold injection: a preliminary clinical study. Laryngoscope. (1995) 105:944–8. doi: 10.1288/00005537-199509000-00014

12. Ford CN, Martin DW, Warner TF. Injectable collagen in laryngeal rehabilitation. Laryngoscope. (1984) 94:513–8. doi: 10.1288/00005537-198404000-00016

13. Wen MH, Cheng PW, Liao LJ, Chou HW, Wang CT. Treatment outcomes of injection laryngoplasty using cross-linked porcine collagen and hyaluronic acid. Otolaryngol Head Neck Surg. (2013) 149:900–6. doi: 10.1177/0194599813508082

14. Carroll TL. Ideal Material Selection for Vocal Fold Augmentation. In: BJ Lee, TK Kown, CA Rosen, editors. Vocal fold injection. Singapore: Springer (2021). p. 73–8.

15. Kwon T-K, Rosen CA, Gartner-Schmidt J. Preliminary results of a new temporary vocal fold injection material. J Voice. (2005) 19:668–73. doi: 10.1016/j.jvoice.2005.01.009

16. Wang C-C, Wu S-H, Tu Y-K, Lin W-J, Liu S-A. Hyaluronic acid injection laryngoplasty for unilateral vocal fold paralysis—a systematic review and meta-analysis. Cells. (2020) 9:2417. doi: 10.3390/cells9112417

17. Carroll TL, Rosen CA. Long-term results of calcium hydroxylapatite for vocal fold augmentation. Laryngoscope. (2011) 121:313–9. doi: 10.1002/lary.21258

18. Wang CT, Liao LJ, Lo WC, Huang TW, Cheng PW. Effects of comorbidity and medication use on the haemodynamic status during office-based laryngeal procedures: a prospective cohort study. Clin Otolaryngol. (2018) 43:124–30. doi: 10.1111/coa.12909

19. Sterne JA, Hernán MA, Reeves BC, Savović J, Berkman ND, Viswanathan M, et al. ROBINS-I: a tool for assessing risk of bias in non-randomised studies of interventions. BMJ. (2016) 355:i4919. doi: 10.1136/bmj.i4919

20. Balduzzi S, Rücker G, Schwarzer G. How to perform a meta-analysis with R: a practical tutorial. Evid Based Ment Health. (2019) 22:153–60. doi: 10.1136/ebmental-2019-300117

21. Fang TJ, Lee LA, Wang CJ, Li HY, Chiang HC. Intracordal fat assessment by 3-dimensional imaging after autologous fat injection in patients with thyroidectomy-induced unilateral vocal cord paralysis. Surgery. (2009) 146:82–7. doi: 10.1016/j.surg.2009.02.005

22. Lee SW, Kim JW, Chung CH, Mok JO, Shim SS, Koh YW, et al. Utility of injection laryngoplasty in the management of post-thyroidectomy vocal cord paralysis. Thyroid. (2010) 20:513–7. doi: 10.1089/thy.2009.0397

23. Jang JY, Lee G, Ahn J, Son YI. Early voice rehabilitation with injection laryngoplasty in patients with unilateral vocal cord palsy after thyroidectomy. Eur Arch Otorhinolaryngol. (2015) 272:3745–50. doi: 10.1007/s00405-015-3720-8

24. Chun BJ, Bae JS, Chae BJ, Park JO, Nam IC, Kim CS, et al. The therapeutic decision making of the unilateral vocal cord palsy after thyroidectomy using thyroidectomy-related voice questionnaire (TVQ). Eur Arch Otorhinolaryngol. (2015) 272:727–36. doi: 10.1177/0194599814541629a139

25. Lin WY, Chang WD, Ko LW, Tsou YA, Chen SH. Impact of patient-related factors on successful autologous fat injection laryngoplasty in thyroid surgical treated related unilateral vocal fold paralysis- observational study. Medicine (Baltimore). (2020) 99:e18579. doi: 10.1097/MD.0000000000019406

26. Schindler A, Bottero A, Capaccio P, Ginocchio D, Adorni F, Ottaviani F. Vocal improvement after voice therapy in unilateral vocal fold paralysis. J Voice. (2008) 22:113–8. doi: 10.1016/j.jvoice.2006.08.004

27. D’Alatri L, Galla S, Rigante M, Antonelli O, Buldrini S, Marchese MR. Role of early voice therapy in patients affected by unilateral vocal fold paralysis. J Laryngol Otol. (2008) 122:936–41. doi: 10.1017/S0022215107000679

28. Siu J, Tam S, Fung K. A comparison of outcomes in interventions for unilateral vocal fold paralysis: a systematic review. Laryngoscope. (2016) 126:1616–24. doi: 10.1002/lary.25739

29. Chen X, Wan P, Yu Y, Li M, Xu Y, Huang P, et al. Types and timing of therapy for vocal fold paresis/paralysis after thyroidectomy: a systematic review and meta-analysis. J Voice. (2014) 28:799–808. doi: 10.1016/j.jvoice.2014.02.003

30. Vila PM, Bhatt NK, Paniello RC. Early-injection laryngoplasty may lower risk of thyroplasty: a systematic review and meta-analysis. Laryngoscope. (2018) 128:935–40. doi: 10.1002/lary.26894

31. Chang W-D, Chen S-H, Tsai M-H, Tsou Y-A. Autologous fat injection laryngoplasty for unilateral vocal fold paralysis. J Clin Med. (2021) 10:5034. doi: 10.3390/jcm10215034

32. Umeno H, Shirouzu H, Chitose S-I, Nakashima T. Analysis of voice function following autologous fat injection for vocal fold paralysis. Otolaryngol Head Neck Surg. (2005) 132:103–7. doi: 10.1016/j.otohns.2004.09.016

33. Laccourreye O, Papon JF, Kania R, Crevier-Buchman L, Brasnu D, Hans S. Intracordal injection of autologous fat in patients with unilateral laryngeal nerve paralysis: long-term results from the patient's perspective. Laryngoscope. (2003) 113:541–5. doi: 10.1097/00005537-200303000-00027

34. McCulloch TM, Andrews BT, Hoffman HT, Graham SM, Karnell MP, Minnick C. Long-term follow-up of fat injection laryngoplasty for unilateral vocal cord paralysis. Laryngoscope. (2002) 112:1235–8. doi: 10.1097/00005537-200207000-00017

35. Erdim M, Tezel E, Numanoglu A, Sav A. The effects of the size of liposuction cannula on adipocyte survival and the optimum temperature for fat graft storage: an experimental study. J Plast Reconstr Aesthet Surg. (2009) 62:1210–14. doi: 10.1016/j.bjps.2008.03.016

36. de Souza Kruschewsky L, de Mello-Filho FV, dos Santos AC, Rosen CA. Autologous fat graft absorption in unilateral paralyzed canine vocal folds. Laryngoscope. (2007) 117:96–100. doi: 10.1097/01.mlg.0000245013.98844.30

37. Shiffman MA, Mirrafati S. Fat transfer techniques: the effect of harvest and transfer methods on adipocyte viability and review of the literature. Dermatol Surg. (2001) 27:819–26. doi: 10.1046/j.1524-4725.2001.01062.x

38. Butterwick KJ, Nootheti PK, Hsu JW, Goldman MP. Autologous fat transfer: an in-depth look at varying concepts and techniques. Facial Plast Surg Clin. (2007) 15:99–111. doi: 10.1016/j.fsc.2006.10.003

39. Lee BJ, Kwon T-K, Rosen CA. Vocal fold injection. Singapore: Springer (2021).

40. Carrillo A, Garcia-Del-Salto L, Vaca M. Injection laryngoplasty under ultrasonographic control. Eur Arch Otorhinolaryngol. (2021) 278:2143–6. doi: 10.1007/s00405-021-06666-z

41. Wang CC, Chang MH, Jiang RS, Lai HC, De Virgilio A, Wang CP, et al. Laryngeal electromyography-guided hyaluronic acid vocal fold injection for unilateral vocal fold paralysis: a prospective long-term follow-up outcome report. JAMA Otolaryngol Head Neck Surg. (2015) 141:264–71. doi: 10.1001/jamaoto.2014.3466

42. Gotxi-Erezuma I, Ortega-Galan M, Laso-Elguezabal A, Prieto Puga G, Bullido-Alonso C, Garcia-Gutierrez S, et al. Electromyography-guided hyaluronic acid injection laryngoplasty in early stage of unilateral vocal fold paralysis. Acta Otorrinolaringol Esp (Engl Ed). (2017) 68:274–83. doi: 10.1016/j.otoeng.2017.08.008

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

© 2022 Liao and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/Table_2.jpg
Pre- 3-6month  12-month  Post-

treatment treatment
MPT (seconds)
FatFangetal 1) 49229 93231 9925 10232
PAAG &HA 47229 88245 78254
(Leeetal. (22)
VP 78249 121244
PVFP. 43219 82436
PMMA (Jang et al. (29))
Early I 560£319 793329
Late IL 5412368 7612377
Fat(Uinetal. 25)  595:4.15 8772492
Jitter (%)
FatFangetal @1) 31217 12106  12:07 10204
PAAG &HA 29211 30227 22208
(Leeetal. (22)
VP 38210 13203
PVFP. 36226  27+08
PMMA (Jang et al. (29))
Early IL 5122481 2222180
Late IL 3892234 3102418

HA(Chunetal (4) 336:205 212:1.38 185x123

MPT, Maximal phonation tme: PAAG, PAAG (Aquamid®); HA. Hyaluronic acid
(Rofian®); TVFP, transent vocal fold paralysis; PVFP, pemnanent vocal fold
parayss L, inection layngoplasy.

The bold values are used i meta-anahsis.





OPS/images/Table_3.jpg
Publications D1

8
2
2
3
8
9

Fangetal. @) L L I L L I L
Lee etal. (22) 2 i L 2 L L 2
Jangetal 23) L L i L [ L
Chunetal. (2 L L i L i i ™M
Lin et al. (25) L ™M L L [ L
Domains included in ROBINS-1.

D1: Bias due to confounding.
D2: Bias in selection of participants into the stud.

D3: Bias in classiication of inerventions.

D4: Bias due to deviations from intended interventions.

DS: Bias due to missing date.

D&: Bias in measurement of outcomes.

D7: Bias in selection of the reported result.

Low risk of bias: L; Moderats risk of bias: M; Serious risk of bias: S;






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Management of Unilateral Vocal Fold Paralysis after Thyroid Surgery with Injection Laryngoplasty: State of Art Review



		Background



		Material and Method



		Results



		Discussion



		Conclusion



		Data Availability Statement



		Author Contributions



		Funding



		Acknowledgements



		References



















OPS/images/cover.jpg
’ frontiers
in Nutrition

Management of Unilateral Vocal Fold Paralysis
after Thyroid Surgery with Injection
Laryngoplasty: State of Art Review





OPS/images/Table_1.jpg
Authors Main findings

1 Fangetal (21) 27 patients with autologous fat injection
MPT, s/z ratio, jitter, and harmonic-to-noise ratio were significantly improved.
Mean residual fat volume remained consistent after 26-month follow-up.
2 Leeetal.(22) 34 patients with PAAG (PAAG (Aquamid®) and Hyaluronic acid (Rofilan®) injection
Acoustic and perceptual parameters (overal GBRAS), MPT, jtter, and shimmer, voice handicap index, and grades of mucosal waves and
glottic closure were significantly improved and remained stable over 6 months
3 Jangetal (23) 55 patients 24 early, 31 late injection) with PMMA (polymethyl methacrylate, ArteSense™) and early voice rehabiltation
Alltested voice parameters were significantly improved in both the earty and late groups. The amount of voice improvement was significantly
larger in the early injection group, especially itter % (P=0.02) and shimmer % (P =0.03).
4 Chunetal (24) 25 patients received IL using hyaluronic acid, comparing with 23 patients received voice therapy
Greater improvement in UVFP patients who underwent IL then voice therapy
Linetal.(25) 73 patients underwent autologous fat injection
Gender and age may stand as significant categories on analysis voice indicators

GBRAS, grade of hoarseness, roughness, breathiness, astheria, and strain.
S/Z ratio, the maximal length when pronouncing “S”, divided by the maximal length when pronouncing






OPS/images/fsurg-09-876228-g002.jpg
Post-treatment  Pre-treatment MPT(s) Weight Weight

Study Total Mean  SD Total Mean ~ SD Mean Difference MD  95%-Cl (common) (random)
Fang(2009) 27 10.00 32000 27 4.90 29000 {—=—510 [347,673]  227%  216%
Lee(2010) 34 7.80 54000 34 4.70 29000 - 310 [104516)  142%  16.7%
Jang(2015)Early 24 79332000 24 560 31900 233 [050;4.16]  17.9%  19.1%
Jang(2015)Late 31 76137700 31 54136800 220 [0.35,4.05]  175%  189%

Lin(2020) 73 877 49200 73 595 4.1500 282 [1.34,430]  276%  237%
Common effect model 189 189
Random effects model

Heterogenetty: I = 46%, t> = 0.7058, p = 0.11

318 [240;396]  100.0% -
345 [2.07;4.23] - 100.0%

tter(y

Post-treatment  Pre-treatment Jitter(%) Weight  Weight
Study Total Mean  SD Total Mean  SD Mean Difference MD  95%-Cl (common) (random)
Fang(2009) 27 10004000 27 31017000 =i 210 [276;-144]  238%  265%
Lee(2010) 34 22006000 34 290 11000 = 070 (112028  583%  304%
Jang(2015)Early 24 22218000 24 512 48100 ———t 290 (495085  24%  92%
Jang(2015)Late 31 31041800 31 389 23400 et 079 [248 090  36%  121%
Chun(2015) 25 18512300 25 336 20500 — 451 (245057 118%  217%
Common effectmodel 141 1 [ 449 [151;-0.86]  100.0% =
Random effects model < 146 [219) 0.73] - 1000%
Heterogeneity: I = 75%, < = 0.4110, p < 0.01






OPS/images/fsurg-09-876228-g003.jpg
flexible fiberscope

cricoid cartilage









OPS/images/fsurg-09-876228-g001.jpg
Records identified through
PubMed, Mediine,
EmBasE
(n=89)

—l_!

Ouplications removed
(02)

Additionalrecords
identified through other
sources (n=3)

( entification ]

Record excluded
Neither title nor abstract
Records screened (n=90) |-+  indicated that the study
meets the critera for
— inclusion(n=66)

Screening

Full-text articles excluded
with reasons:

- 1. Mixed etiology (n=10)
raketangesseses | |3 e (i
Fugal 3 Nt g, s

study technique.

unavalable (n=5)

l report, not IL, raw data

Studies included in
synthesis
(ne5)

Included






OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
, frontiers
in Nutrition





