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Introduction

Horizontal glottectomy (HG) is a conservative 
laryngectomy technique which is indicated for 
selected patients with laryngeal cancer. It includes 
the resection of both vocal cords, the anterior 
commissure, and its adjacent cartilaginous frame-
work. HG can be extended when necessary to 
remove one arytenoid cartilage or one ventricular 
fold partially or totally to ensure the complete 
resection of the tumour (Figure 1). Closure of the 
remnant of the larynx is achieved with horizontal 
cricothyropexy.

HG was described in 1978 by the Italian surgeons 
Calearo and Teatini.1 However, the initial work was 
done by Moser, Calaraşu, Gramowski, and Wilke.2 
HG never gained widespread popularity and is 
now  rarely performed;3-7 Here, we report on our 
experience with HG and the oncological results in 
35 patients.

Materials and methods

This research protocol was approved by the İstanbul 
Faculty of Medicine Ethical Review Board. Between 
June 2001 and June 2010, 35 patients (34 male 
(97.1%) and 1 female (2.8%)) underwent HG at the 
Okmeydanı Training and Research Hospital First 
Ear Nose and Throat Clinic (Table 1). The mean 

age of the patients was 59.2 years (range 45-
77 years). HG was the primary treatment in all 
patients. 

The patients were evaluated using rigid or flexible 
fibre-optic videolaryngoscopy. When necessary, 
the patients underwent computed tomography (CT) 
and/or magnetic resonance imaging of the neck 
region, especially to evaluate the deep extension of 
the tumour. All patients received a chest X-ray or 
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Figure 1
a: Anterior view of resection margins of horizontal glottectomy; 
b: Lateral view of resection margins and the possible extension 
limits of horizontal glottectomy.
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invaded the contralateral cord via the anterior 
commissure; and (2) cancer originating in the anterior 
commissure. Contra-indications for HG were: 
fixation of the vocal cord, massive invasion of the 
thyroid cartilage, subglottic extension, and massive 
supraglottic extension. 

The same surgeon (İ.T.) performed all the opera-
tions. Segmental resection of the glottis was per-
formed with two incisions. The upper incision was 

thoracic CT evaluation. The clinical stage was de-
termined in accordance with the guidelines of the 
American Joint Cancer Committee, 6th edition.8 
28 patients had T1b tumours (80%) and 7 patients 
had T2 tumours (20%). With regard to disease in 
the neck region 32 patients were N0 (91.4%) and 3 
were N1 (8.5%). 

Our indications for HG were as follows: (1) vocal 
cord cancer, in which the tumour of one vocal cord 

Table 1 
Study population

Patients
no

Age
(Years)

Gender cTNM Surgery Arytenoid resection group
(according to the level of 

arytenoid resection)

Follow-up
(Months)

1 67 M T1bN0M0 HG 2 123
2 52 M T1bN0M0 HG 2 118
3 72 M T1bN0M0 HG 2 118
4 50 M T2N0M0 HG 2 116
5 60 M T1bN0M0 HG 1 112
6 62 M T2N0M0 HG 2 112
7 66 M T1bN0M0 HG 1 108
8 55 M T1bN0M0 HG 2 107
9 65 M T1bN0M0 HG 2 61
10 53 M T1bN0M0 HG 2 101
11 65 M T1bN0M0 HG 1 100
12 70 M T1bN0M0 HG 1 72
13 57 M T1bN0M0 HG 1 98
14 77 M T1bN0M0 HG 1 95
15 61 M T1bN1M0 HG + Right LND 2 93
16 58 M T1bN0M0 HG 2 90
17 50 M T2N0M0 HG 1 87
18 62 M T1bN0M0 HG 1 84
19 45 M T2N1M0 HG + Right LND 3 82
20 56 F T1bN0M0 HG 2 81
21 49 M T1bN0M0 HG 1 75
22 68 M T1bN0M0 HG 1 75
23 68 M T1bN0M0 HG 1 26
24 49 M T1bN0M0 HG 2 66
25 55 M T2N0M0 HG 3 48
26 58 M T1bN0M0 HG 1 63
27 68 M T1bN0M0 HG 1 58
28 62 M T1bN0M0 HG 3 58
29 49 M T2N0M0 HG 3 57
30 61 M T1bN0M0 HG 2 55
31 45 M T1bN0M0 HG 2 54
32 71 M T2N0M0 HG 2 44
33 61 M T1bN0M0 HG 1 43
34 60 M T1bN1M0 HG + Right LND 3 28
35 48 M T1bN0M0 HG 1 21

cTNM: clinical TNM classification; HG: horizontal glottectomy; LND: lateral neck dissection; M: male; F: female; Group 1: both 
arytenoid cartilages preserved; Group 2: one arytenoid cartilage partially resected; Group 3: one arytenoid cartilage totally resected.
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one patient (2.8%). An analysis of the removed 
Delphian nodes revealed metastasis in one (3.5%) 
case. Three patients who underwent neck dissec-
tion had no histopathologically positive lymph 
node. The pathological classification for these 
patients, who were classified cN1 on the basis of 
clinical classification evidence, was pN0. None of 
the patients received adjuvant radiotherapy (RT).

Few cases of arytenoid oedema were encountered 
without respiratory distress. In one patient who 
underwent the total resection of one arytenoid 
cartilage, the aryepiglottic fold was observed to fall 
down towards the endolarynx during inspiration; 
this mucosal flap was removed to create a safe 
glottic airway. Granulation tissue was observed in 
three patients; the tissue was excised and histo
pathological analyses were reported as chronic 
inflammatory tissue. No laryngeal stenosis was seen.

The analysis of vocal parameters in our patients 
revealed impaired vocal function. Shorter maximum 
phonation times, increased jitter and shimmer 
values, and increased noise to harmonics ratios 
were detected through acoustic and aerodynamic 
voice analysis. The fibre-optic endoscopic evalua-
tion of swallowing (FEES) results revealed that HG 
patients had no major problems with premature 
spillage, retention, or aspiration of material. None 
of our patients experienced pneumological problems 
associated with aspiration in the years following 
surgery.

There were two local recurrences in the 35 pa-
tients, corresponding to a local recurrence rate of 
5.7%. In one case, there was local recurrence 
36 months after HG. This patient underwent total 
laryngectomy. He is still alive and has no disease-
related problems. In the other patient, local recur-
rence was observed 25 months after HG. That 
patient underwent total laryngectomy, but later 
developed a neck metastasis. He received chemo
radiotherapy (CRT) but died as a result of his 
disease. There was one distant metastasis, which 
corresponds to a distant metastasis rate of 2.8%. In 
this patient, lung metastasis was observed 
18 months after HG. He received CRT but died 
after 6 months. Two patients had second primary 
cancer, corresponding to a rate of 5.7%. In one of 
these patients, adenocarcinoma was observed in the 
lungs at 25 months after HG. The patient underwent 
a right pulmonary lobectomy and received CRT. 
He is currently alive and has no disease-related 
problems. In the other patient, sigmoid colon 

made across the wings of the thyroid cartilage with 
a circular saw or striker. For the lower incision, the 
anteromedial mucosa of the cricoid cartilage was 
elevated and an incision was made through the 
lower border of the elevation. The endolaryngeal 
incisions were started at the lower incision line and 
extended to the superior region under direct visu-
alisation. The bilateral arytenoid cartilages were 
preserved in 14 patients (40%), partial resection of 
one arytenoid cartilage was performed in 16 patients 
(45.7%), and complete removal of one arytenoid 
cartilage by disarticulation from the joint was per-
formed in 5 patients (14.2%). Partial resection of 
either one or two ventricular folds, or total resec-
tion of one ventricular fold, was performed in 
13 patients (37.1%). Cricothyroid (Delphian) lymph 
nodes were removed in all 28 patients (80%) in 
whom they were identified. In all patients, tempo-
rary tracheotomy at the 3rd/4th tracheal ring was 
carried out and a nasogastric feeding tube was 
inserted. Thirty-two patients did not undergo neck 
dissection (91.4%), and lateral neck dissection was 
performed unilaterally in the remaining 3 patients 
(8.5%). 

Follow-up data were obtained for all patients 
until the time of death or until 31 October 2011. 
The mean follow-up period was 77.9 ± 28.1 months. 
The 3- and 5-year overall and disease-specific 
survival rates were calculated using the Kaplan-
Meier method. 

Results

There were no peri-operative deaths. No pexy 
ruptures or fistulae were observed. Swallowing 
training began 4-6 days after surgery. Oral feeding 
was initiated by the 6th to 9th postoperative day. 
The nasogastric feeding tube was not removed until 
the patient was able to swallow without significant 
aspiration. The mean period before removal of the 
nasogastric feeding tube was 11.6 (range 8-20) 
days. All of the patients were on a normal oral diet. 
All of the patients underwent decannulation after a 
mean 9.6 (range 7-13) days. 

Histopathological analysis of the specimens 
showed that all patients had a squamous cell 
carcinoma. The histopathological grading was: I in 
20 cases (57 %), II in 14 (40 %), and III in 1 (3%). 
There was perichondrial invasion in six (17.1%) 
patients, limited thyroid cartilage invasion in three 
patients (8.5%), and arytenoid cartilage invasion in 
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Chera et al.15 analysed 585 patients with T1N0 to 
T2N0 squamous cell carcinoma of the glottic larynx 
treated with definitive radiotherapy. Five-year local 
control rates for T1B, T2A and T2B tumours were 
found to be 93%, 80%, and 70% respectively. 
Salvage surgery for recurrence after RT improves 
survival rates.16 Smee at al.17 detected 105 local 
failures in 522 patients (20%) with early glottis car-
cinoma that were treated with RT only. Furusoka et 
al.18 reported that 34 out of 59 patients (59.6%) 
treated with radiotherapy for T2 glottic tumours re-
quired salvage operations in 10 years. These reports 
show that patients treated with RT alone have higher 
recurrence rates than patients treated with HG.

A T1b tumour involving the anterior commis-
sure can be treated with transoral laser surgery. 
Although anterior commissure involvement seems 
not to be a contra-indication for transoral laser 
surgery, the anterior commissure can be difficult to 
expose in transoral laser surgery. It is therefore 
technically difficult to resect the tumour with 
negative margins in some patients.3 In 263 patients 
with early glottic cancer (T1a, T1b, and T2a) treated 
with unimodal laser microsurgical resection, Steiner 
et al.19 reported that local recurrence developed in 
21 of 89 (24%) patients presenting initially with 
anterior commissure involvement. After laser 
microsurgical resection of early glottic carcinomas 

adenocarcinoma was detected 69 months postopera-
tively. That patient received chemotherapy, but died 
3 months after the diagnosis of colon carcinoma. 
One patient died from a cause other than carcinoma 
(cardiac event). 

The 3- and 5-year overall survival rates were 97 
and 93% respectively (Figure 2). The 3- and 5-year 
disease-specific survival rates were 100 and 97% 
respectively.

Discussion

The treatment of glottic tumours extending to the 
anterior commissure is a controversial issue. The 
anatomical region of the anterior commissure has 
many peculiarities that make its management 
difficult.3 The distance between the mucosa and 
contiguous cartilage at the anterior commissure is 
not more than 2 or 3 mm. At the anterior commis-
sure, there is no internal perichondrium on the inner 
surface of the thyroid cartilage. Traditionally, it has 
been thought that these anatomical features facili-
tate the spread of carcinomas into the thyroid 
cartilage and beyond the laryngeal framework.9 
Although Broyle’s tendon limits the spread of early 
anterior commissure carcinomas into cartilage, this 
is thought to facilitate the anterior spreading of the 
neoplasm in the case of the ossification of Broyle’s 
tendon, which is a frequent occurrence in older 
patients because of the neovascularisation of the 
ossified ligament.10 The anterior commissure has a 
poor blood supply and is therefore prone to radia-
tion damage.11 

Glottic tumours involving the anterior commis-
sure can be treated either with RT or surgery, 
depending on the experience and preference of the 
surgeon and the institute. Transoral laser surgery, 
HG, fronto-anterior laryngectomy, frontolateral 
laryngectomy, and supracricoid laryngectomy with 
cricohyoepiglotopexy (SCL-CHEP) are generally 
recognised as effective forms of surgical treatment. 
RT and transoral laser surgery are currently the 
most prevalent methods for these patients. 

Mendenhall et al.12 reported that, in patients with 
T1 and T2 glottic cancer treated with RT, anterior 
commissure involvement did not adversely affect 
the likelihood of local control. By contrast, in the 
case of primary RT for early glottic cancer, some 
investigators13,14 have reported that anterior com-
missure involvement is associated with a reduction 
in the local control rate.

Figure 2
Overall survival rates after horizontal glottectomy
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supraglottic extension and severe thyroid cartilage 
invasion, even though we had planned HG pre-op-
eratively, we switched to SCL-CHEP in response to 
the intra-operative findings in two patients. 

Some of the reported survival rates following HL 
in the literature are shown in Table 2. Those reports 
indicate 3-year survival rates between 91 and 
94.3%, and 5-year survival rates between 66.7 and 
92.5%.4,6,21-23 In our series, the 3- and 5-year overall 
survival rates were 97 and 93% respectively, with 
3- and 5-year disease-specific survival rates of 100 
and 97% respectively. The successful oncological 
results obtained using HL can be ascribed to the 
complete resection of both vocal cords and the an-
terior commissure, together with its adjacent carti-
laginous framework.

Recurrence and metastasis rates have also been 
reported in the literature. Calearo and Merlo21 re-
ported local recurrence in 17.8% (5/31), regional 
recurrence in 6.4% (2/31), and distant metastasis in 
3.2% (1/31) of cases. In the series reported by 
Pignataro et al.4 local recurrence was seen in 8.1% 
(3/37), and second primary tumour in 5.4% (2/37) 
of cases. In another study by Carrat et al.6, local 
recurrence was observed in 4% (1/25), distant 
metastasis in 8% (2/25), and second primary tumour 
in 4% (1/25) of cases. Puxeddu et al.7 reported a 
local recurrence rate of 13.6% (3/22). In the series 
reported by Russolo et al.,11 there was no local 
recurrence. In another study by Pignataro et al.23, 
local recurrence was seen in 13.2% (7/53) of 
patients. In our study, local recurrence was ob-
served in 5.7% (2/35), distant metastasis in 2.8% 
(1/35), and second primary tumour in 5.7% (2/35) 
of patients.

designated as T1a, T1b, or T2a tumours, less local 
control was evident if the anterior commissure was 
involved with the primary tumour in the case of 
T1a and T1b tumours, but not in the case of T2a 
lesions.19 In a series of 252 patients treated with 
transoral laser surgery alone, Eckel20 reported ante-
rior commissure involvement in 13 (37.1%) of the 
35 cases of local recurrence.

For the treatment of glottic tumours, in which the 
tumour originates in the anterior commissure, or 
extends from one vocal cord to the anterior com-
missure and encompasses a part of the contralateral 
vocal cord, we perform HG instead of transoral la-
ser surgery or SCL-CHEP. If SCL-CHEP is used 
for these tumours, the resection of healthy tissues 
will cause overtreatment. On the other hand, if tran-
soral laser surgery is preferred, possible cartilage 
invasion will lead to inadequate resection. When 
evaluating the indications for HG, the extent of tu-
mour invasion should be meticulously determined. 
The assessment should include cord fixation, inva-
sion of thyroid cartilage, and subglottic and supra-
glottic extensions. Vocal cord fixation and subglot-
tic extension are contra-indications for HG. At our 
institute, we perform HG in patients with minimally 
invasive tumours in thyroid cartilage which do not 
extend to the outer perichondrium of the thyroid 
cartilage. In the case of thyroid cartilage infiltra-
tion, the upper and lower borders should be con-
trolled using frozen sections and the tumour should 
be removed completely with negative surgical mar-
gins. When there is limited extension to the ven-
tricular apex and the ventricular fold in the supra-
glottic region, we perform HG with resection from 
the ventricular fold. In those cases with widespread 

Table 2 
Survival rates for horizontal glottectomy

Author Patient number Surgery Survival method 3 year 5 year 10 year
Calearo and Merlo21 31 HG No evidence of disease 66.7% 62.6%

Globally 77.8% 72.9%
Carrat et al.6 25 HG Overall actuarial survival 94% 88%
Pignataro et al.4 37 HG Overall survival 93.7% 85.4%

Disease-free  survival 91% 91%
Silvagni et al.22 21 HG Overall survival 91.5%
Pignatore et al.23 53 HG Overall survival 94.3% 90.6%

Disease-free survival 92.5% 92.5%

HG: horizontal glottectomy.
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Conclusion

Previously published results and those of our study 
support the use of HG as an oncologically safe 
technique in properly selected patients with laryn-
geal carcinoma. HG is preferred in patients with 
glottic tumours when the tumour of one vocal cord 
invades the contralateral cord via the anterior com-
missure or originates in the anterior commissure 
because HG is oncologically safer than transoral 
laser surgery and RT.
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