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Case Report

Introduction
Posterior glottic insufficiency (PGI) results in breathy and 
rough dysphonia, with increased phonatory effort, loss of 
projection, and voice efficiency.1,2 In addition, insufficient 
glottal closure can lead to potentially morbid laryngeal pen-
etration and aspiration, which can lead to pneumonia and its 
sequelae.3 Posterior glottic insufficiency can result from a 
number of inciting events, including infection, iatrogenic 
resection, and prolonged intubation whereby pressure from 
the endotracheal tube leads to tissue ulceration, granulation, 
fibrosis, and cartilage inflammation. This results in mucosal 
necrosis, perichondritis, destruction of the medial aspects of 
the arytenoid cartilages, and possible cricoarytenoid joint 
fibrosis. As a result, the patient develops PGI with a key-
hole aperture.1,4-8 This article reports a novel approach to 
the management of PGI using buccal mucosa grafted into 
the interarytenoid space.

Materials and Methods
This is a retrospective case series of 2 patients presented 
with severe dysphonia as a result of acquired posterior glot-
tic insufficiency. Patients selected for this procedure had 
posterior glottal insufficiency due to erosion of posterior 
glottal tissue. They also had dysphonia refractory to voice 
therapy and injection augmentation. The patients’ medical 
and surgical history, their operative reports, and their  

postoperative visits as well as data regarding their voice 
outcomes were evaluated.

Case Patients
Patient No. 1. Patient No. 1 was a 20-year-old female with a 
past medical history of tuberous sclerosis and excision of an 
astrocytoma with ventriculoperitoneal shunt performed 
years prior who presented with 5 months of progressive dys-
phonia. Voice quality was characterized by severe breathi-
ness and strain, with increased hoarseness, vocal weakness, 
and high vocal effort for voice tasks as well as reduced vocal 
intensity. Preoperative videostroboscopy revealed normal 
mobility, with incomplete glottal closure and significant 
posterior glottal gap. Vocal fold edges were deemed straight, 
with decreased mucosal wave noted bilaterally. Moderate 
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Abstract
Objective: Posterior glottal insufficiency manifests as a rough, breathy voice with poor vocal projection, air hunger, and 
decreased phonatory efficiency. There are limited medical and surgical therapies. This study reports the use of insetting a 
buccal mucosa graft into the posterior interarytenoid space to close the posterior glottic gap for phonatory rehabilitation.
Methods: Our study is a retrospective case series of 2 female patients undergoing buccal mucosa graft inset to repair 
acquired posterior glottic insufficiency as a result of prolonged intubation and laryngeal tuberculosis infection. Patients 
selected for this procedure had posterior glottal insufficiency due to erosion of posterior glottal tissue. They also had 
dysphonia refractory to voice therapy and injection augmentation.
Conclusions: Interarytenoid buccal graft for posterior glottal insufficiency is effective with excellent vocal rehabilitation 
and minimal donor site morbidity.
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supraglottic hyperfunction was observed during all phona-
tory attempts (Figure 1; Videos 1 and 2 in the supplemental 
material in the online journal). Patient 1 underwent micro-
laryngoscopy demonstrating a broad posterior cricoid plate, 
erosion of the medial aspect of the left arytenoid, a posterior 
glottic gap, and stiff vocal folds bilaterally with some degree 
of bowing. Supraglottic biopsy revealed chronic, non-necro-
tizing, granulomatous inflammation consistent with laryn-
geal tuberculosis for which the patient was subsequently 
treated. Following treatment for her mycoplasma infection 
and 4 years following the original microlaryngoscopy, a sec-
ond microlaryngoscopy was performed, and micronized col-
lagen was injected into the vocal folds bilaterally. This did 
little to improve the patient’s voice, which was still rough, 
breathy, and weak.

Patient No. 2. Patient No. 2 was a 50-year-old female with 
past medical history of esophagitis, dysphagia, and poste-
rior glottal insufficiency as a result of chondronecrosis 
from prolonged intubation. The preoperative voice quality 
was strained, hoarse, with decreased pitch range and dimin-
ished intensity. Laryngovideostroboscopy revealed severe 
supraglottic hyperfunction, bilaterally bowed vocal fold 
edges, erosion of the medial aspect of the arytenoids bilat-
erally and posterior glottic insufficiency (Figure 2; Videos 
3 and 4 in the supplemental material in the online journal). 
Microlaryngoscopy confirmed a typical keyhole posterior 
glottis secondary to erosion and scarring. During this first 
procedure, fat injection into the interarytenoid space was 
performed, producing mild to moderate anterior displace-
ment of the anterior arytenoid mucosa. This procedure did 

not improve the patient’s dysphonia as noted during in-
office clinical evaluation and patient self-report.

Surgical Method. The patient is laid supine on the operating 
room table, and general anesthesia is administered. Once 
intubated, planned cervical incisions are injected with 1% 
lidocaine and 1:100 000 epinephrine, and the patient is 
prepped and draped. A tracheotomy is performed with an 
incision 1 fingerbreadth below the cricoid, and an endotra-
cheal tube is placed through the tracheostome. Attention is 
then turned to the laryngoplasty. A second skin incision is 
made over the middle of the thyroid ala and is brought down 
to the platysma with subplatysmal flaps raised superiorly 
and inferiorly. The thyroid ala is visualized after lateralizing 
straps and blunt dissection of superficial fascia. The crico-
thyroid membrane is then incised beneath the lower border 
of the thyroid ala, and a sagittal saw is used to vertically 
incise the midline of the thyroid ala through its entire length. 
A right angle clamp is placed in the endolarynx and used to 
spread the thyroid ala so the anterior commissure can be 
visualized and incised from inferiorly to superiorly exactly 
through the midline. A Gelpi is then used to retract the thy-
roid ala, allowing exposure of the posterior glottis. The buc-
cal mucosa graft is then harvested. A side-biting mouth gag 
allows exposure of the oral cavity. An approximately 1.5 × 
3.0 cm strip of buccal mucosa is harvested inferior to the 
salivary duct and is taken off the buccinator muscle. The 
thickness of the graft between the 2 patients was approxi-
mately the same. There was minimal buccal graft tissue 
retraction once resected. The buccal mucosa is reapproxi-
mated primarily. The mucosa graft is then tailored to extend 
to the height of the false vocal folds and into the infraglottis 
from the right vocal process to the left vocal process. The 
mucosa covering this territory is removed prior to graft 
inlay. In the first patient, only the scarred area was removed, 

Figure 1. Case No. 1 preoperative with left posterior glottal 
mucosa erosion.

Figure 2. Case No. 2 preoperative with bilateral mucosa 
erosion.
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and half of the posterior glottis was grafted. For the second 
patient, the erosion affected the entire posterior glottis and 
medial aspect of both arytenoids. In this patient, the graft 
extended from medial arytenoid to medial arytenoid. The 
5-0 vicryl sutures are placed between the mucosal edge and 
the graft, which are then subsequently tied (Figure 3). The 
5-0 vicryl is also used to suture the anterior aspect of the 
true vocal folds bilaterally to the external perichondrium, 
resuspending the vocal folds. A small Montgomery laryn-
geal stent is then placed into the glottis and sutured into 
position with transcervical 3-0 prolene sutures over silastic 
buttons. The laryngeal fissure is then closed with inter-
rupted 3-0 prolene sutures. The wound is then irrigated, and 
the remaining tissues are closed in layers in the usual fash-
ion. Two to 3 weeks later, the patient is returned to the oper-
ating room for removal of the laryngeal stent with 
decannulation shortly after a capping trial is passed.

Results
Patient No. 1 underwent laryngofissure with resurfacing of 
interarytenoid mucosa with buccal grafting, laryngeal stent 
placement, and tracheostomy to repair her eroded left pos-
terior glottis and mitigate her severe dysphonia. Twenty-
three days after the original procedure, the stent was 
removed, and the patient was decannulated uneventfully. 
Once decannulated, neither patient had stridor or com-
plained of dyspnea. At 6-month follow-up, the graft was 
noted to be in excellent position with good bulk. At 1-year 
postoperative follow-up, the patient had a raspy but strong 
voice (Figure 4). The patient was pleased with her vocal 
strength and projection but was not completely satisfied 
with her decreased pitch range and rough voice quality. On 

laryngoscopy, the patient had vastly improved glottic clo-
sure (Videos 5 and 6 in the supplemental material in the 
online journal). A blinded expert voice therapist and speech 
pathologist rated the patients’ pre- and postoperative voice 
outcomes using GRBAS scoring of postoperative videos 
taken of both patients 1 year after surgery. Patient No. 1’s 
preoperative and postoperative scoring was G2R2B3A2S2 
and G2R2B2A1S1, respectively. Patient No. 2 underwent 
an identical procedure except for having a larger surface 
area graft. She had her laryngeal stent removed 14 days 
after the first stage of surgery and was decannulated soon 
after (Figure 5). Almost 2 years following the patient’s buc-
cal mucosa grafting, the posterior glottis was still well 

Figure 3. Case No. 1 intraoperative graft placement.

Figure 4. Case No. 1 six months postoperative with graft filling 
in the left posterior glottis insufficiency, arrow marks lateral 
extent of graft.

Figure 5. Case No. 2 intraoperative immediately after stent 
removal.
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augmented, her voice was strong, and videostroboscopy 
illustrated good closure (Figure 6; Videos 7 and 8 in the 
supplemental material in the online journal). Patient No. 2’s 
preoperative and postoperative blinded voice scoring was 
G1R1B1A1S1 and G1R0B0A0S1, respectively.

The postoperative course for both patients was uncom-
plicated. After decannulation, the patients were observed to 
have improved vocal quality, timbre, projection, and vocal 
endurance compared to preoperative examination. The pro-
cedure had no detrimental impact on respiratory function 
following decannulation. Due to the lack of formal outcome 
measures, we have supplied pre- and postoperative record-
ings of the patient’s voice and laryngovideostroboscopy to 
be evaluated by the reader.

Discussion
Current treatment of posterior glottal insufficiency is subop-
timal, with modalities ranging from voice therapy, to injec-
tion augmentation of the posterior glottis, medialization 
thyroplasty, or removing a strip of cricoid with subsequent 
bilateral medialization of the postcricoid lamina.1,2,9 
Resection of part of the posterior lamina shows promise as a 
reparative technique for PGI. However, if the vocal pro-
cesses adduct adequately on phonation and the deficit is loss 
of posterior glottic tissue, then there is no need to risk partial 
cricoid resection for medialization of the arytenoids. In such 
a situation, all that is necessary is filling and minimizing the 
posterior glottal insufficiency. This results in redirection of 
the subglottic airflow back through the vocal folds and 
improved phonation and efficiency. In the cases presented, 
successful phonatory rehabilitation was achieved with 
mucosal grafting to the posterior glottis. The only difference 
between the 2 cases was the extent of injury, the first being 

more unilateral. In this case, a smaller graft was used. For 
the second patient, the erosion affected the entire posterior 
glottis and medial aspect of both arytenoids. In this patient, 
the graft extended from medial arytenoid to medial aryte-
noid. Evaluating the results and considering the increased 
thickness of the graft compared to the normal posterior glot-
tic mucosa, the authors recommend grafting the entire poste-
rior glottis regardless of the extent of injury. This will result 
in greater posterior glottic obstruction, better airflow through 
the vocal folds, and a stronger voice, even in unilateral 
injuries.

Conclusion
This article presents the first description of a buccal mucosal 
graft used to augment the posterior glottis for cases of poste-
rior glottal insufficiency. Patients treated with this technique 
had substantial improvement in phonation without compli-
cation. Buccal graft to the posterior glottis is a viable option 
for the treatment of posterior glottal insufficiency.
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