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Treatment of laryngeal scars is one of the most chal-
lenging topics in laryngology. Vocal fold scars can 
result from voice abuse and misuse, acute, or chronic 
laryngitis especially in combination with reflux dis-
ease, acid ingestion, blunt or sharp trauma to the larynx 
[11, 14], and iatrogenic trauma during intubation [2]. It 
also may result as a sequel to vocal cord surgery for 
dysplasia or carcinoma in situ [16] (Fig. 12a.1).

Supraglottic scars predominantly affect respiration 
and deglutition, whereas glottic scars result in dysphonia 

and dyspnea. Symptoms associated with laryngeal scars 
are predominantly hoarseness, breathiness, voice effort, 
and voice fatigue [2]. In severe cases, aphonia and aspi-
ration may be present sometimes in combination with a 
tracheotomy.

Glottic scars can be divided in four types.

Type I: mucosal, submucosal level—mild to mod-
erate glottic insufficiency, reduced vibration

Type II: glottic insufficiency in a round anterior 
commissure region—anterior moderate defect; scars 
involving the vocalis muscle—no vibration, mild glot-
tic insufficiency

Type III: glottic insufficiency—scar formation 
adherent to the inner perichondrium and the cartilage 
defect up to the supraglottic region, twisted arytenoids
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Core Messages

The vocal fold scar is an injury of variable  ›
severity sustained by the vibratory segment of 
the vocal cord.
In many cases glottic scars are accompanied  ›
by glottic insufficiencies caused by vocal fold 
defects.
A delay of 6 months is recommended before  ›
surgical treatment.
Speech therapy is useful and can be sufficient  ›
in case of a minor scar.
The main goal of surgery is to obtain a better  ›
closing and from there a better vocal fold 
vibration.
Medialization may help achieve sufficient  ›
glottic closure but not a normal voice.

Fig. 12a.1. Scar of the left vocal cord after intubation
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Type IV: glottic insufficiency—anterior web forma-
tion, round anterior commissure, bilaterally reduced 
vibration

12a.1 Type I Scar of the Vocal Fold

The type 1 scar is an injury of variable severity sus-
tained by the vibratory segment of the vocal cord [4, 6] 
(Fig. 12a.2). It affects Reinke’s space and the vocal 
ligament. Vocal fold scars represent reparative disorga-
nized tissue consisting mainly of fibrocytes producing 
collagen type I in the vibrating layer of the vocal fold, 
particularly the superficial layer of the lamina propria 
[22]. In contrast, the pliability of the vocal fold during 
phonation is guaranteed predominantly by fibers con-
sisting of collagen type III as well as elastic fibers 
reaching into the basal layer of vocal fold mucosa. 
Depending on the severity of a scar, the vibration of the 
vocal fold can be completely impaired, leading to dys-
phonia. Scars can be localized in a single spot or can be 
present throughout the complete vocal fold. In many 
cases, glottic scars are accompanied by glottic insuffi-
ciencies caused by vocal fold defects.

Benninger et al. presented three rules: (1) The more 
mucosa excised, the more scar-forming activity of the 
lamina propria is stimulated. (2) Mucosal excision 
needs to be limited to precisely what is diseased or 
absolutely required. (3) Because fibroblast collagen is 
highest in the deeper layers of the lamina propria, the 
dissection must be kept superficial.

On stroboscopic examination, amplitude and mucosal 
waves show asymmetrical vibrations. The vocal cord 
defect may be visible. As with sulcus-vergeture, man-
agement is difficult [19].

A delay of 6 months is recommended before surgi-
cal treatment. Speech therapy is useful and can be suf-
ficient in case of a minor scar [16, 20].

Scar surgery of the vocal folds should break up stiff 
scars to restore better elasticity and replace lost vol-
ume to gain complete glottic closure [3]. Laryngeal 
framework medialization, unilateral or bilateral, has 
been proposed [5, 9].

Microphonosurgery, similar to what is proposed for 
sulcus-vergeture can also be realized [18]. The epithe-
lium, frequently atrophic must be freed from the deep 
part of the lamina propria. It is necessary to recreate a 
zone of detachment between the submucosal tissue 
and the epithelium. Hydrotomy or injection of saline 
solution, vasoconstrictors, or steroids can be helpful 
(Fig. 12a.3a, b)

In case of atrophy, injection of homologous colla-
gen or fat is proposed to restore the shape and the vol-
ume of the vocal fold [15, 18]. Hyaluronic acid can 
also be injected to improve the pliability of the vocal 
fold [6, 10] (Fig. 12a.4a, b).

Fig. 12a.2. Type I. Scar of the vocal fold

b

a

Fig. 12a.3. Bilateral superficial scar of the vocal cords. (a) 
Before. (b) After hyaluronic acid injection
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These lesions are frequently bilateral and the two 
sides can be operated on at the same time. If the surgery 
has been difficult for one of the sides, it may be advisable 
to wait 6 months before approaching the other side.

Cordotomy is performed laterally. The scar formation 
is dissolved and the sliding flap prepared. Just by loosen-
ing the scars the mucosal flap drifts medially. In case of 
a volume deficit, we implant fat for an improved glottic 
closure leading to better vocal function (Fig. 12a.5).

The CO
2
 laser technique thermal damage must be 

used with great caution to avoid thermal activation. 
This can be prevented by general avoidance of lasers in 
vocal fold surgery. Cold instruments are used to pre-
serve as much mucosa as possible.

Other strategies that have recently shown advances 
include growth factor therapy [8] and cell therapy using 

stem cells or mature fibroblasts [12, 13]. The effects of 
these new treatments have not fully been confirmed 
clinically, but there seems to be great therapeutic poten-
tial in such regenerative medical strategies [7].

The management outcome, as in cases of sulcus-ver-
geture, may not be altogether satisfactory and the patient 
must be warned accordingly. The maximum benefit is 
not apparent until 4–5 months postoperatively [17]. The 
surgical treatment can be supported by antireflux agents.

Postoperative speech therapy is advisable to correct 
the excessive reactive supraglottic contraction. Bit by 
bit, as speech therapy progresses, the voice becomes 
stronger, more “comfortable,” even if the timbre remains 
husky. Most of these patients feel improved because of 
the decreased voice fatigue, voice abuse, and dysthesia 
in the throat and the increased voice sound. Although 
complete restoration of the vocal cord may not be 
achieved, the surgery does improve glottic closure and 
the timbre [15, 17].

12a.2  Type II Scar  
(After Partial Cordectomy)

With type II cordectomy, the initial surgery leads to a 
mild to moderate loss of volume; it involves the vocalis 
muscle with the rigid scar formation not being able to be 
a sufficient counterpart to the normal vocal fold. This 

ba

Fig. 12a.4. Bilateral scar of the vocal fold. (a) Before surgery. (b) After microsurgery: elevation of the epithelium, freeing of the 
subepithelial scar, and homologous collagen injection

Fig. 12a.5. Lateral cordotomy and loosening of the scar



174 C. Arens and M. Remacle

finding is often accompanied by a moderate anterior 
defect and a round anterior commissure (Fig.  12a.6). 
During videostroboscopy, reduced or absent amplitude 
of vibration with loss of the mucosal wave can be 
detected. Therefore, augmentation and medialization is 
needed to close the glottic gap. During microlaryngos-
copy, a pouch is created and the scar formation  dissected. 
During the second step, the vocal fold is augmented with 
septal cartilage or fatty/connective tissue. After implan-
tation of the autologous tissue, the pouch is closed by 
several sutures (Fig. 12a.7). Medialization may help 
achieve sufficient glottic closure but not a normal voice.

Medialization thyroplasty, unilateral or bilateral, 
has been proposed [5, 9].

12a.3  Scar Type III  
(After Total or Enlarged 
Cordectomy)

With type III cordectomy, scar formation is adherent to 
the inner perichondrium and the cartilage (Fig. 12a.8). 
The huge defect also involves supraglottic structures. The 
arytenoid may be twisted. Glottic closure is impossible. 
These patients with huge defects can be aphonic and 
develop supraglottic phonation.

Therefore, a vocal pouch with its maximum at the 
glottic level has to be created. In these cases, it may be 
difficult to create a sufficient pouch without perforation 
at the subglottic level. Septal cartilage is placed in sev-
eral layers in the pouch. Finally, the pouch is closed with 
5–0 or 6–0 Vicryl sutures (Fig. 12a.9). Reconstruction 
of the anterior commissure and the volume in the poste-
rior third of the glottis can be a problem. Sittel et al. [21] 
described a similar procedure transcervically that can be 
performed under local anesthesia. The cartilage is placed 
in a pocket that has been developed from the upper rim 
of the thyroid cartilage. The result is monitored endo-
scopically, and the patient can be asked to phonate. 
Finally, the cartilage is fixed in the pocked with sutures 
to the thyroid or with fibrin glue.

Benninger et al. [1] recommended medialization for 
glottic gaps of at least 1.5 mm. This procedure may be 
combined with lipoinjection in an attempt to reestablish 
the mucosal wave. In most cases of these huge defects, 
the created counterpart is stiff and immobile.

Laryngeal framework surgery is indicated only if it 
follows optimally managed voice therapy. The surgery 

is advocated only when the posttherapy voice outcome 
does not meet the patient’s requirements. Even when 
not entirely satisfied with their voice, patients often 
decline this complementary functional surgery.

After cordectomy, a minimum 6-month period is 
enforced before proceeding with framework surgery. 

Fig. 12a.6. Type II glottic scar. Mild to moderate loss of volume 
involving the vocalis muscle with rigid scar formation

Fig. 12a.7. Type II glottic scar. A pouch is created, and the scar 
is dissected. In the second step, the vocal fold is augmented with 
septal cartilage or fatty/connective tissue 

Fig. 12a.8. Type III glottic scar. Scar formation is adherent to 
the inner perichondrium and the cartilage
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This surgery-free interval is respected to allow the 
scarring process to take place, to verify the absence of 
early recurrence, and to evaluate the voice rehabilita-
tion achieved by voice therapy alone.

Laryngeal framework medialization is performed 
under general anesthesia. The patient is intubated with 
a no. 6 tube (8.2 mm outer diameter), the standard tube 
in microsurgery. The operation is performed under 
transnasal fiberscopic control. The landmarks used for 
establishing the thyroid cartilage window are standard.

The window is left intact to minimize the risk of 
tearing the fibrous tissue of the vocal cord bed during 
the dissection and positioning of the implant. The dis-
section, between the inner wall of the thyroid cartilage 
and the fibrous tissue that edges the window, requires 
meticulous care and must continue in close contact 
with the cartilage when the inner perichondrium is not 
identified. This undermining must cover a large enough 
area to ensure that the implant is put in place without 
fibrous tissue resistance and consequent tearing. This 
dissection is lengthier and more laborious than the dis-
section required for paralysis of the vocal cord.

The findings suggest that self-assessment scales 
are more significant for the indication of framework 
surgery than perceptual evaluation scales or acoustic 
and aerodynamic measures. The improvements pro-
duced by the latter seem limited, and the perceptual 
evaluation scales fail to cover a long enough listening 
period. In contrast, self-assessment allows the patients 
to examine their entire dynamic speech range. The 
patients in our experience notice improved resistance 
to vocal fatigue and report that phonation requires less 
effort.

Augmentation by collagen injection can be comple-
mentary.

12a.4  Scars Type IV  
(After Bilateral Resection 
Including the Anterior 
Commissure)

Lesions
Glottic insufficiency
Anterior web formation
Round anterior commissure
Bilaterally reduced vibration

Therapy
Resection of anterior web formation or lesions
Anterior mucosal flaps, stents

12a.4.1  Alternating Mucosal 
Flaps, Type IVa

A mucosal flap is at the surface of one vocal fold and is 
pedicled at the edge of the contralateral vocal fold 
(Fig. 12a.10a).

If necessary a second flap can be prepared 
(Fig. 12a.10b). Upside-down transposition of the flaps 
is achieved, and fixation is completed by suturing with 
6.0 Vicryl (Fig. 12a.10c).

12a.4.2  Anterior Glottic Web 
Formation Type IVb

Endolaryngeal stent (according to Lichtenberger)

12a.5 Tips and Pearls

Hyaluronic acid can be injected to improve the pli-•	
ability of the vocal fold.
Laryngeal framework medialization is performed under •	
general anesthesia because the dissection, between the 
inner wall of the thyroid cartilage and the fibrous tissue 
that edges the window, requires meticulous care.
The findings suggest that self-assessment scales are •	
more significant for the indication of framework 
surgery than perceptual evaluation scales or acous-
tic and aerodynamic measures.

Fig. 12a.9. Type III glottic scar. A vocal pouch with maximum at 
the glottic level must be created. Septal cartilage is placed in sev-
eral layers in the pouch
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aFig. 12a.10. Anterior syne-
chia, alternating mucosal flaps. 
(a) Mucosal flap at the surface 
of one vocal fold, pedicled at 
the edge of the contralateral 
vocal fold. (b) Preparation of a 
second flap. (c) Upside-down 
transposition of the flaps and 
fixation by suturing
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