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ABSTRACT

Background and Objectives : Vocal fold augmentation by injection under direct visual control is a quick, easy, and
accurate operation. However, when autologous fat or bovine collagen is used, both showed considerable resorption over time
and gave variable results. Autologous fascia is a newly introduced graft material and has a low metablolic requirements with
also a relatively stable histological characteristics. The goal of this study was to confirm the autologous fascia as a new
injection material of vocal fold augmentation and assess the impact of the fascia injection on voice acoustics. Materials and
Method : Six subjects with vocal cord palalysis and three with sulcus vocalis were analyzed after injection. The temporalis
muscle fascia and abdominal fat were harvested. The fascia was cut into small pieces and injected using the pressure syringe
with a 18 G needle on the lateral aspect of the vocal fold under the direct visual control. The preoperative and postoperative
parameters including jitter, shimmer, signal to noise ratio, and maximum phonation time were analyzed. Results : There was
significant improvement in all parameters measured in the group of vocal cord palsy. But there was no definite improvement
in the sulcus vocalis group. There was only one laryngeal complication, the postoperative granuloma at leakage site of injection.

Conclusion

: According to these preliminary results, it is suggested that vocal fold augmentation by injection of autologous

fascia can be a stable and effective surgical treatment for vocal cord palsy. (Korean J Otolaryngol 2001544:962-7)
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Table 1. Profiles of the nine patients with autologous fascia injection

No Sex Age Diagnosis Efiology Duration of disease Duration of F/U
1 M 11 Vocal cord palsy (L) Surgery 4 mon 3 mon

2 M 26 Vocal cord palsy (L) Surgery 20 yr 4 mon

3 F 40 Vocal cord palsy (L) Surgery 2yr 5 mon

4 M 25 Vocal cord palsy (R) Trauma 5yr 2.5 mon

5 M 27 Vocal cord palsy (L) Idiopathic 3yr 4 mon

6 F 24 Vocal cord palsy (L) Pulmonary tbc 18 mon 4.5 mon

7 M 32 Sulcus vocalis 5 mon

8 M 30 Sulcus vocalis 5 mon

9 F 34 Sulcus vocalis 4 mon
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Fig. 2. The fascia was chopped info small pieces and put into
the cartridge of the pressure syringe (Karl Storz syringe).

Fig. 3. The injection of fascia was done under the laryngomi-
croscopic methods using a pressure syringe with a 18gauze
needle.
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Fig. 4. Preoperative vocal fold bowing of the sulcus vocalis
patient.

Fig. 5. Right true vocal cord was augmented by fascia inje-
ction.
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Table 2. The preoperative and postoperative acoustic parameters of the groups of vocal cord palsy and sulcus vocalis

MPT Jitter Shimmer S/N ratio
Preop. Postop. Preop. Postop. Preop. Postop. Preop. Postop.
1 3.35 3.55 0.024 0.018 1.31 1.2 19.1 19.8
2 9.27 9.9 0.049 0.025 1.95 0.8 19.8 22.0
3* 10.0 92.19 0.164 0.08 11.17 9.0 13.8 26.2
6.78 6.84 0.036 0.018 2.52 1.5 15.4 22.1
8.79 10.77 0.02 0.01 1.07 0.53 25.4 28.1
3.5 6.33 0.066 0.017 3.6 1.66 14.1 21.9
p0 0.173 pO 0.028* pd 0.028* pO 0.028*
7 1.34 5.54 0.022 0.02 1.78 1.34 23.5 26.4
gt 8.33 6.85 0.125 0.098 20.13 9.39 8.5 53
9 6.30 7.21 0.013 0.021 1.19 1.61 22.0 17.9
pO 0.593 p0 0.593 p0O 0.285 p0O 0.285

MPTO Maximum phonation time, S/N ratiod Signal to noise ratio, Unitd MPT (sec), jitter (msec), shimmer (%), S/N ratio (dB),
*0 Large posterior chink, t 0O Postop. granuloma, # O Stastically significant

sec

Preop Postop

Fig. 6. Changes of MPT (maximum phonation time) dark lined
cord paralyzed group, dot line sulcus vocalis group.
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Fig. 7. Changes of the vocal acoustics in the group of vo-
cal cord palsy.
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Fig. 8. Changes of the vocal acoustics in the group of sulcus
vocalis.

Fig. 9. A postoperative complication (granuloma) was seen
(No. 7, POD 2 months).

ooooo, oo 20% 00 oooo ooo oog. oo
00 0000 ooooo0 oooo Oooo ooo oo o
00 000 00 ooo 0o ooooo obooo oog
0O 000 oooo oo 0 ooo, oooo, oo oo
ooo oooo oo booo boooo obooboo ooo

Korean J Otolaryngol 2001;44:962-7



O00. 000 00 000 0000 O0OO0O00O oood
00 0000 OoooO 000 ood.

Karl Storz syringed 0000 000 00O OO OO0
0 000 000 000 0.05cc, OO OOO 01 cc
000 OOoOoOoQoQbo 0oob U000 oo oogo oo
gooO. 00000 oo o0 OO0 ooobo oobooo
000 0000 000 00O 0000 oo oooo o
0 0000 Ooo0O0 OO0 ooooo. 00 oooo
O OO OO0 Reinke 00O O0O0O0O OO OO0 00O
0000 000 00 00000 OO0 000 oo ogd
000 000 ooooo.

000 OO0 00000 0D0O0O0 00 Dooo ooo
OOono jitter, shimmer, signal to noise ratiodJ OO0
0000 OO0 OO0 00000 0000 0o oooo
0 000 00000 ooooooooMPT)O 0000
oo.

00 000 00O e0O OOOO jitter, shimmer, noise
to signal ratio, maximum phonation timed O OO0 O
00000 gdd O jitter, shimmer, noise to signal ratio
0 000000 00 OO 0oob Ooog ooo. oo
0ooo 00000 ooo oo 0 0o Oooo ooo
0000 000. 00000 00 0 00 00 oo od
1000 000 0000 0Od(No. 3) DOOO OOO
0O 00 00000 000do 10(Ne. 8000 OO0
ooooo. 0, 00000 00 00 00 0 ooood
00 00 0 000 0000 00 ooooo oog o
0000 000 OO0 00O 0 0 ooo.oooo o
0000 0o0o ooo o O 0oo0 0o oo oo oo
O 0OCOC OO0 000 oUodo o o ooo.

100 000 00 0 O0O0O0O0 ooooo oo oo
O 0000 0000 0 0 00 oooo ooog od
00 0000 OO0 oo 00 o0 0o O oooo o
oo ooo.

00000 00 00 000 000 oo oooo ed
1200 000 OO0 ODOOO OOOoOoOo ooogg, O
000 00 0 2000 ODODOOO 000 000 000
00 0000, 00 OO0 00 000 000 000 oo
000 00 000 000 000 OO oooo ood
000 Oooo ooo.

[ [

oo 0 gooo gooooobo oo oo go

oo o

00 ooo 0 oobogob oood oo goo o
oooo, oboo 0ood bodoo 1000 bo o
0odd 00 00 0ooo oo oooo ooo. o0 0o
ud oo odu oooo, obo ooo o o oo do
U 00 oo oooo oo ooo oo obo 0o go
odoub odoo ogoood o o goo.

oo oodgoo oodg- 0o oo oo- 0 gg- o
U oo- gbooodao.

REFERENCES

1) Shindo ML, Zaretsky LS. Autologous fat injection for unilateral
vocal folds paralysis. Laryngoscope 1996:105:602-6.

2) Bruning W. Uber cine neue behandlungsmethode der rekurrensl-
ahmung. Ver Deutsch Laryng 1911;18:93-151.

3) Arnold GE. Alleviation of aphonia or dysphonia through intra-
cordal injection of teflon paste. Ann Otol Rhinol Laryngol 1963
39:2043-8.

4) Schramm V1, May M, Lavorato AS. Gelfoam paste injection for
vocal cord paralysis: Temporary rehabilitation of glottic incomp-
etence. Laryngoscope 1978;88:1268-73.

5) Remacle M, Dujardin JM, Lawson G. Treatment of vocal fold
immobility by glutataraldehyde-cross linked collagen injection:
Long-term results. Ann Otol Rhinol Laryngol 1995;104:437-41.

6) Ford CN, Staskowski PA, Bless DM. Autologous collagen vocal
fold injection: A preliminary clinical study Laryngoscope. 1995;
105:944-8.

7) Horl HW, Feller AM, Biemer E. Technique for liposuction fat
reimplantation and long-term volume evaluation by magnetic
resonance imaging evaluation. Ann Plast Surg 1999,26:248-58.

8) Galle WE. Fascial grafis. Br Surg Pract 1948;4:701.

9) Das SK, Davidson SF, Walker BL, Talbot PJ. The fate of free au-
tologenous fascial grafts in the rabbit. Br J Plast Surg 1990,4:701.

10) Chen PK-T, Noordhoff MS, Chen Y-R, Bendor-Samuel R. Au-
gmentation of the free boarder of the lip in cleft lip patients using
temporoparietal fascia. Plast Reconstr Surg 1995;95:781-8.

11) Rihkanen H. Vocal fold augmentation by injection of autologous
fascia. Laryngoscope 1998;108:51-4.

12) Rihkanen H, Sari LS, Reijonen P. Voice acoustics after autologous
fascia injection for vocal fold paralysis. Laryngoscope 1999109
1854-8.

13) Saarinen A, Rihkanen H, Sari LS, Anssi RA-S. dirway flow dy-
namics and voice acoustics after autologous fascia augmentation
of paralyzed vocal fold. Ann Otol Rhinol Laryngol 2000:109:563-7.

14) Isshiki N, Okamura H, Ishikawa T. Thyroplasty type I (lateral
compression for dysphonia due to vocal cord paralysis or atro-
phy). Acta Otolaryngol (Stockh) 1975;80:465-73.

15) Isshiki N, Tanaba M, Sawada M. 4rytenoid adduction for unila-
teral vocal cord paralysis. Arch Otolaryngol 1978:104:555-8.

16) Shaw GY, Szewezyk MA, Searle J, Wodroof. Autologous fat
injection into the vocal folds: Technical considerations and long-
term follow-up. Laryngoscope 1997;107 :465-70.

17) Zaretsky LS, Shindo ML, Detar M, Rice DH. Autologous fat
injection for vocal fold paralysis: Long-term histologic evaluation.
Ann Otol Rhinol Laryngol 1995:104:1-4.

18) Mikus JL, Koufman JA, Klipatrick SE. Fate of liposuctioned
and purified autologous fat injections in the canine vocal fold.
Laryngoscope 1995:105:17-22.

19) Tlouz YG. Present results of fat injection. Aesth Plast Surg 1988;
12:175-81.

967



